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up-to-date 
down-to-earth 


takes you 
through a day in the 
histologic laboratory 


Readers of this brief discourse on histologic 

slide preparation tell us they have gleaned from it 
many practical pointers which they have 
immediately put to use profitably. 

Starting with the gross tissue specimen, 

it takes you step-by-step through every 

processing phase up to the final filing 

of the slide. Send for one if 
you haven’t a copy...it’sa 
complimentary service of 
the Technicon Company. 
THE TECHNICON COMPANY 


215 East 149th St., New York 51, N. Y. 
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TALCO ENGINEERING CO., INC. - HAMDEN, CONN. 
BIO-ELECTRONICS DIVISION 


$-3 STIMULATOR: A low cost rectangular wave stimulator for 
student and laboratory use. The frequency, pulse width and out- 
put voltages are independently controllable in definite continuous 
steps. The repetition rate ranges from .5 cycles/sec. to 200 
cycles/sec.; with a single stimulus switch for manually obtaining 
lower repetition rates. The pulse width is variable from .1 to 3 
milli-seconds; voltage output from 0-1, 0-5 and 0-70 volts. A 
binding post for external triggering is also. provided. Signal mag- 
net connection also provided. Cabinet size—12” x 7” x 8”. Opera- 
tion — 115 volts, 60 cycles. 

Price $139.50 


PA-1 PRE-AMPLIFIER: A moderately priced 
pre-amplifier with excellent, stable character- 

istics. Designed primarily to be used with a stimulator for picking 
up and amplifying action potentials, its characteristics adapt i: for 
many uses where a good pre-amplifier is required. It will amplify 
voltages in the range of 2 to 15,000 CPS. It is a four stage battery 
powered amplifier, and can be operated single ended or push pull 
in either the input or output stage. The first three stages are ca- 
pacity coupled with an input impedance of 10 megohms push pull 
or 5 megohms single ended. Direct coupling is used to the output 
stage which is the cathode follower type, thus improving its fre- 
quency response and providing good impedance matching at the 
output terminals. The gain of this unit is approximately 3500, and 
its rejection ratio of 10,000/1 assures minimum disturbance from 
interference. Calibrating voltages from 5-1000 microvolts in 8 
steps are provided. Cabinet size: 12” x 7” x 8”. Price $150.00 


Ad i phate (ATP); Amygdalin; Amylase; 


PROTHROMBIN TIME 


NOW DETERMINED SIMPLY, 


Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 
BAL; Biotin, cryst.; Caffeic Acil; Carotene, cryst.; 
Catalase; Cellulase Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Diacetonamine; Dihydroxyacetone; Dihydroxyphenyla- 
lanine (DOPA); Dipyridyl; Edestin; Emulsin; Ery- 
thritol; N-Ethylpiperidine; Fibroin; Folic Acid; 
Galacturonic Acid; Gentisic Acid; Girard Reagents P 
and T; Gliadin; Glucose Pentaacetate; Glucuronic 
Acid; Glyceraldehyde; Glyceric Acid; Heparin; Horde- 
nine; Hyaluronidase; Hydrindene; 2-Hydroxyadipalde- 
hyde; Humulon; Indan; Isoascorbic Acid; Isopropyl- 
arterenol; Kojic Acid; Kynurenic Acid; Lanthionine; 
Lipase; Lysozyme; Lyxose; Malononitrile; Maltase; 
Melezitose; Mesobilirubinogen; Muscle Adenylic Acid; 
Myanesin; p-Nitrophenylphosphate; Nucleoprotein; 
Orcinol; Pancreatin; Pantothenyl Alcohol; Penicil- 
linase; Peroxidase; Phenazine; Phenylpyruvic Acid; 
Phioridzin; Phosphorylase; Piperin; Porphyrindine; 
Protamines ; Protoporphyrin; Pyridoxai; Pyridoxamine; 
Pyrocatechuic Acid; Pyruvic Aldehyde; Ribonuclease; 
Saccharic Acid; Salmine; Serine Phosphoric Acid; 
Spermidine; Spermine; Thioacetic Acid; Thiocytosine; 
Thyroxine; Trigonelline; Triphenyltetrazolium Chloride; 
Tripyridyl; Trypsinogen; Tyrosinase; Tyrothricin; 
Urease; Uricase; Uridine; Vitellin; Xanthosine. 


Ask us for others! 


DELTA CHEMICAL WORKS 


23 West 60th St. New York 23,N.Y. | 
Telephone Plaza7-6317) 
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RAPIDLY, ACCURATELY 


i 
An important, new scientifically designed appara- 
tus that determines PROTHROMBIN TIME accurate- 
ly and simply. It is a completely integrated unit 
that eliminates variables in temperature and re- 
sults. The apparatus is thermostatically controlled 
at 37°-38°C. and includes an electronically oper- 
ated stop watch actuated by a foot switch. 


For full details write to: 


J. BEEBER CO., Inc. 


838 Broadway, N.Y.C. AL. 43510 
1109 Walnut Street, Philadelphia 
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Centennial of Engineering 
Convocation 


HE Centennial of Engineering, to be celebrated 
T in Chicago September 3-13, will offer to engineers 
and to the public an unparalleled opportunity to 
learn at firsthand about the activities and aceomplish- 
ments of the engineering profession and about the 
basic factors that have made America great. Every 
effort is being made to have the thousand technical 
papers at the convocation persented in language that 
will be understandable to all listeners. In this way it 
is hoped to achieve the principal purposes of a 
comprehensive program arranged for 30,000 engineers 
and guests assembling from 61 American and foreign 
organizations and representing at least 20 nations. 
The main objectives of the nonprofit organization 
conducting the event, Centennial of Engineering, 1952, 
Ine., are to promote better public understanding of 
the principles of engineering that have contributed 
so largely to American civilization and leadership. 

The oceasion for the great convocation that affords 
this opportunity is the centennial of the American 
Society of Civil Engineers, oldest national organiza- 
tion of engineers in the United States. Joining it in its 
celebration are all branches of the engineering pro- 
fession, which has never before arranged a meeting 
encompassing such a wide variety of subjects. Mem- 
bers of one branch of the profession will have an 
unprecedented opportunity to learn about recent de- 
velopments in other branches, for at least 39 societies 
will hold individual or joint technical meetings. It is 
particularly important, under these circumstances, 
that the presentation shall be in language understand- 
able to all, so that engineers, who are merely part of 
the public outside their own fields, may attend sessions 
conducted by branches other than their own and come 
away with new knowledge. 

Twelve symposia constitute the backbone of the 
convocation program. They will deal with such vital 
subjects as food, transportation, communication, and 
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Executive Editor 
AAAS EDITORIAL BOARD 
(Terms expire June 30, 1953) 
Howard A. Meyerhoff, Chairman 
William R. Amberson Bentley Glass 
Wallace R, Brode Kari Lark-Horovitz 
Walter J. Nickerson 
F. A. Moulton, Advertising Representative 


energy, presented and diseussed by experts. These 
symposia will afford special opportunity for those 
from abroad to study American aims and thinking. 
Nearly 500 foreign scientists will attend, more than 
half of them from Marshall Plan nations. Tours have 
been arranged for them by the National Management 
Council on behalf of the Mutual Seeurity Agency. 
Two weeks of travel will place them at American en- 
gineering scenes in accordance with their respective 
preferences, and a final program will be held for them 
in Washington, D. C. 

Two other important phases of the convocation will 
serve to apprise the publie of what engineering has 
achieved, what it is, what it plans, and how much it 
has meant to the development of the nation, to the as- 
surance of high standards of living, and to protection 
against aggression. One is the brilliant musical pro- 
duction, Adam to Atom, twice daily, in the theatre of 
the Museum of Science and Industry. The other is a 
series of temporary exhibits in the Museum, which, 
added to the many exhibits on permanent display, 
portrays the story of engineering. 

Many distinguished names are on the roster of 
officers, directors, and committee chairmen. Lenox R. 
Lohr is president of Centennial of Engineering, 1952, 
Ine. Carlton S. Proctor, president of the American 
Society of Civil Engineers, is vice president of the 
corporation. Charles F. Kettering is chairman of the 
executive committee. Directors include Herbert 
Hoover, Benjamin F. Fairless, David Sarnoff, Ralph 
Budd, Gano Dunn, Brehon B. Somervell, and many 
others equally prominent in the profession. Henry T. 
Heald, of New York University, is chairman of the 
Convocation Committee, and E. Lawrence Chandler, 
assistant secretary of the American Society of Civil 
Engineers, is convocation manager. Frank W. Ed- 
wards, director, Department of Civil Engineering, 
Illinois Institute of Technology, is general manager 
for Centennial of Engineering, Ine. 

E. LAWRENCE CHANDLER 
American Society of Civil Engineers 
New York 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Science at the Business Press, 10 McGovern 
Ave., Lancaster, Pa. Entered as second-class matter at the Post Office at 
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issue must be furnished. Claims for a missing number will be allowed only if 
received within 60 days from date of issue. 

Annual subscriptions, $7.50; single copies, $.25; foreign postage, outside the 
Pan-American Union, $1.00; Canadian postage, $.50. Special rates to members 
of the AAAS. 

The AAAS also publishes THE SCIENTIFIC MONTHLY. Subscription end ad- 
vertising rates on request. 
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SPECIAL RESEARCH 
BIOCHEMICALS 


Allantoin 
Alloxan 
Arterenol (nor-adrenaline) 
Bilirubin 
Blood Fibrin 
L-Borneol 
Cadaverine 
Calcium Phytate 
Cephalin 
Cholesterol U.S.P. 
2,4 Dichloroanisole 
2,4 Dinitrophenol (M.P. 112-113° C.) 
Epichlorohydrin 
Fibroin (Silk) 
Flavianic Acid (2,4, Dinitro-1-Naphthol-7- 
Sulfonic Acid) 
Fumaric Acid 90% (Pract.) 
Glutaric Acid 
Glutathione (Reduced) 
Glutathione Sodium Salt (Reduced) 
Glutathione (Oxidized) 


Glycogen 
Histamine (Free Base) 
Histamine C.P. Dihydrochloride 
Histamine Diphosphate, U.S.P. 
Indole-3-Acetic Acid 
Indole Butyric Acid 
Indole-3-Propionic Acid 
Inosinic Acid (barium salt) 
Inositol Hexaphosphoric Acid 


See Science Sept. 19 issue 
for additional listings 
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A READY REFERENCE 
That will Save Time for You 


Use this catalog as a “one stop” source 
of Amino Acids, Vitamins, Carbohydrates, 
Adenylates, Nucleates, Purines, Pyrimi- 
dines, Tetrazolium Salts, Enzymes, Micro- 
biological and Bacteriological Media 
Complete Animal Test Diets and — 


your copy 
Ingredients for investigational use. TODAY 


GENERAL BIOCHEMICALS, INC. 


60 LABORATORY PARK + CHAGRIN FALLS, OHIO 


ACTH * Growth * Gonadotropes 
Estrogens * Androgens 


Corticoids * Progesterone 
Others 


HYPOPHYSECTOMIZED 
RATS 


A ENDOCRINE TOXICITY 


5001 W. BELTLINE HIGHWAY * MADISON, WISCONSIN 


BONE-DECALCIFICATION 


For speedier action .. . 
better tissue preservation 


WIN-3000 


(Permutit Z®) 


Am. Jour. Clin. Path., 
21:475 (May) 1951. 


1450 BROADWAY, NEW YORK 18, N. Y. 
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Has Smooth, Uniform 
Pneumatic Movement 


Improved de Fonbrune Micro- 
Forge With Binocular Body 


Specifically developed for 
use in the fabrication of simple 
and intricate micro-tools of glass 
or metal under controlled con- 
ditions. Use of the de Fonbrune 
micro-forge is recommended 
with any type micromanipula- 
tor. The forge is now built 
with binocular stereoscopic 
microscope. With this modifi- 
cation, the image is observed 
erect—not inverted—in three 
dimensions, an important fac- 
tor in rapid, accurate work. 
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The de Fonbrune micromanipulator, incorporating a pneu- 
matic pump system, has proved exceptionally satisfactory for 
micro-studies in many fields. In the biological sciences the 
de Fonbrune instrument is used in cell dissection and isolation 
+ » » Micro-injection and operation on the protozoa . . . pH 
studies on living cells . . . isolation and transfer of single bac- 
teria, etc. This flexible instrument has proved equally service- 
able in study of fibers and yeast cells, in investigating oils, 
rust deposits, colloidal, and other materials. 


Manufactured under exclusive license of the French patents, 
the de Fonbrune micromanipulator consists of a manipulator 
and receiver. These units may be used with any type of 
microscope . . . arranged for right or left hand operation. In 
use, the micro-tool is mounted on the receiver. Impulses from 
the pneumatic pumps of the manipulator are transmitted to 
the tool through sensitive metallic membranes. Within a range 
of 3 mm, the micro-instrument may be moved in any plane or 
angle by a single control. Ratio of displacement of control 
lever and micro-tool may be adjusted from 1:50 to 1:2,500 
depending on range desired. 


Write for prices and descriptive bulletin T114. 


DIVISION OF A. S. ALOE COMPANY 
5655 Kingsbury * St. Lovis 12, Missouri 


de Fonbrune j 
micromanipulator 
» 
4 ~ + 
Affords new simplicity and flexibility for micro-studies in biological or chemical technics 
_ 
16 5 


Paper Partition 
CHROMATOGRAPHY EQUIPMENT . 
fine C 0 l Y M A E 
and 
analysis. 95% pure 
| TOGRAPHY 
DRYING 
OVEN 
Racks (stainless 
steel or glass) 
| long and shot 
wave-length) 
Indicator Sprays 
Disc Chambers 
Solvent Troughs & 
Assemblies 
Pipets 
WRITE FOR CATALOG EM U LS I N FU 
RESEARCH EQUIPMENT CORPORATION 
Manufacturers Mo 
Dept. $, 1135 Third Strect self 
Oakland 20, California = 
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3rd CONFERENCE ON 
ADRENAL CORTEX est 
Edited by Elaine P. Ralli, Associate Professor of Medicine, 
New York University College of Medicine SA 
204 Discussions by eminent investigators representing cut 
pecs varied disciplines on CLINICAL USE OF ADRENAL ‘ 
59 CORTICAL HORMONES AND ACTH .« EFFECTS Pe 
ination OF ADRENAL CORTICAL HORMONES ON RENAL bre 
25 FUNCTION +« HYPOTHALAMUS AND REGULA- nin 
TION OF ACTH SECRETION +- DETERMINATION thi 
“eer OF ADRENAL CORTICAL STEROIDS IN BLOOD . 


$3.25 — BIOGENESIS OF ADRENAL CORTICAL STEROIDS. 


JOSIAH MACY, JR. FOUNDATION PUBLICATIONS 
SALES OFFICE: P. 0. BOX 575. © PACKANACK LAKE © NEW JERSEY 
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Rapid centrifugé 
preparation 
with the Spinco Model L 


ULTRACENTRIFUGE 


VACUUM 
162 ml -40,000 rpm 
REFRIGERATED 


FULLY-AUTOMATIC features make the Spinco 
ModelL Preparative Ultracentrifugeoperationally 
self-supervising. Simple speed- and time-controls 
are preset by operator and electronic unit brings 
rotor to speed, times run, and decelerates with 
smoothly operating automatic brake. 

Various sizes and types of interchangeable rotors 
mount in operating chamber with instantaneous 
coupling. Time between runs, using pre-loaded ro- 
tors, is less than a minute. Speed and vacuum are 
established almost simultaneously. Acceleration 
time for the 40,000-rpm rotor is only four minutes. 


SAFETY FEATURES include automatic overspeed 
cutout; interlocks to prevent running at high 
speeds without vacuum in chamber and prevent 
breaking vacuum or opening chamber while run- 
ning at high speeds. Rotor chamber is encased in 
thick double steel guard. 


SPECIALIZED INSTRUMENTS CORPORATION 
600 O’NEILL AVE » BELMONT, CALIFORNIA 
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UNIT Is SELF-CONTAINED, of worktable 


height, and requires only electric connection 
for installation. Spinco electric drive and 
gearing system are of types proved in more 
than 100,000 hours of actual field operation. 
Self-balancing feature eliminates weighing of 
loaded tubes. Controllable refrigeration holds 
rotors and contents at any temperature down 
to -5 C. 


In operation, the Model L applies forces 
up to 144,000 times gravity on 162 ml of 
material at a maximum speed of 40,000 rpm. 
Individual rotor tubes have sealing caps—are 
available in plastic or metal. Rotors provide 
second vacuum seal in quickly-detachable 
cover with integral lifting device. Wide selec- 
tion of rotors is available with largest holding 
1700 ml— 


Send for 
details 
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PER 
CLASS HOUR 


plie 
holl 
tere 
; @ Exclusive time-saving fea- lun 
tures of the Bausch & Lomb seu 
“FL” Student Microscope help you 
el 
solve the problems posed by overcrowding in to- Sane 
day’s science classes. More students can use the lun 
microscope in a limited time—with greater educa- con 
tional benefits—thanks to B&L advantages like these: “he 
‘ INSTANTANEOUS 
FOCUS 


Pre-focusing gage eliminates time-wasting search- 


ing . . . quickly positions slides of any thickness in 
accurate focus. 


BALANCED LIGHT ON FULL FIELD 

True images and quick recognition are 
assured by even, cool and constant lighting 
of the entire field by the new Opti-lume In- 
tegral Illuminator (interchangeable with tio 
standard mirror and fork). 


Give your classes the many optical and me- p= 
chanical advantages of the first full standard all 
size microscope ever designed for student the 
use. Prompt delivery, of course. os 

1ts 
for a demonstration and liter- 
ature to Bausch & Lomb Optical Co., 642- ea 
29 St. Paul St., Rochester 2, N.Y. st 


BAUSCH & LOMB 


| microscope 
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Internal Observation of Rabbit Uterus 


Bent G. Boving* 
Department of Embryology, Carnegie Institution of Washington, 
timore, Maryland 


PLASTIC CHAMBER has been developed 
for studying the interior of the pregnant 
rabbit uterus in vivo, under low magnifica- 
tion. It is believed that its principle is ap- 

plicable to the short-term study of the interior of any 
hollow organ. A description may therefore be of in- 
terest to other experimental biologists. 

The organ is transected or incised to expose its 
lumen. Several millimeters of the organ wall sur- 
rounding the opening are then pulled through a ta- 
pered hole in a sheet of plastic. While the organ is 
held in that position, the small end of a tapered, 
transparent plastic “stopper” is inserted into the 
lumen and pushed farther until the organ wall be- 
comes compressed between the stopper and the plastic 
“bottleneck” provided by the tapered hole (Fig. 1). 


rubber stopper 
blastocyst in uterus 
compressed ut. wall 
Slopper” window 


anchor suture 
— skin 
— muscles 


Mesometrium + vessels 


Fic. 1. A segment of rabbit uterus is shown in sagittal sec- 
tion in the position occupied when the chamber is assembled 
and ready for observation. Natural size. 


This compression holds the organ in position and pro- 
vides hemostasis. In addition, it serves as a seal that 
allows maintenance of the pressure of the fluid within 
the organ and offers partial protection against bac- 
terial contamination from the outside. The stopper 
itself serves as a window, since both its ends are plane 
and polished (Fig. 1). 

A large stopper naturally allows a better view than 
a small one. A cylindrical organ accepts a larger 
stopper if the lumen is entered at a transection rather 
than through a lateral incision. A second consider- 
ation is that the interior of a thick-walled organ is 
visualized best and illuminated with least danger of 
overheating when two such stopper windows are em- 

1 Postdoctoral research fellow of the National Cancer In- 
stitute, National Institutes of Health, USPHS, in the Depart- 


ment of Anatomy, Yale University School of Medicine, New 
Haven, Conn., 1949-51. 
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ployed. (This, incidentally, provides a plain visual 
background and adds the possibility of oblique or 
dark-field illumination [Figs. 4 and 5].) These two 
limitations were imposed by the pregnant rabbit 
uterus and were accommodated by using a segment 
of uterus mounted in a pair of bottleneck holes, with 
stoppers, placed on two opposite walls of a box which 
formed a plastic hernia, or abdominal chamber (Figs. 
1 and 2). 


Fic. 2. Plastic chamber for in vivo observation of the in- 
terior of a rabbit uterus. Natural size. 


General dimensions are not critical, but chambers 
about 10 x 25 x 30 mm inside, made from 1.5 mm thick 
plastic,? have been found somewhat better than larger 
ones. The ends are rounded, and the bottom is open 
and surrounded by a brim—suggesting a high hat with 
extreme stretching (Fig. 2). Eight suture holes of 3 
mm diameter are drilled in the brim. A rubber stop- 
per, of the vaccine-vial type, is inserted into a hole 
drilled in the top of the chamber, preferably off- 
center. An easily clamped, cylindrical handle is at- 
tached firmly at one end. The tapered bottleneck holes 
for mounting the specimen are drilled in the front and 
back with centers 17 mm above the brim. Each is 
enlarged with a taper reamer until the particular 
stopper for that hole snaps into it easily, but does 
not fall out. The edges are then rounded and polished 
to prevent cutting of tissue. Stoppers are turned to 
taper from about 6 to 7 mm, approximating the ex- 
ternal uterine diameter. A convenient length is 8 mm. 
A small flaiuge around the outer edge favors a firm 
grasp by the manipulator, and a circumferential 
groove in the tapered portion near the flange allows 
the stopper to snap gently into position and thereby 
to oppose extrusion by the uterus (Fig. 1). If turned 


2 Lucite or Plexiglas. 
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from plastic rod, the ends are ground and polished; 
if from thick sheet plastic, the polishing is avoided, 
but the turning is more difficult. 

If desired, one of the stoppers may be intubated. A 
small hole is drilled parallel to the line of vision but 
at one side of the visual field. The tip of a piece of 
polyethylene tubing* is stretched to a point, threaded 
through the hole, pulled until tight, and trimmed off 
at the small end of the stopper. A convenient ac- 
cessory is a 90° silvered prism or first surface mirror 
mounted on a microscope in place of the stage. It 
allows a vertical microscope position and better clear- 
ance between the microscope and the animal. A com- 
pound microscope with a 48 mm objective and a x10 
ocular gave about x 20 magnification and ample work- 
ing distance for general observation. Records were 
made by colored motion pictures at normal speed and 
approximately normal size. 

Mounting of the rabbit’s uterus in the chamber fol- 
lows aseptic midline abdominal section under Nem- 
butal and ether anesthesia. Drying of exposed tissues 
is prevented by the use of wet sponges. Six or seven 
days after coitus the uterus is locally distended and 
rendered translucent by each blastocyst within it. 
About 1 or 2 em proximal and distal to such a site, 
at points which permit the least possible disturbance 
of its blood supply from mesometrial vessels, the 
uterus is doubly ligated and cut between ligatures 
(Fig. 3). One or more control segments may be pre- 


uterine segment 
> with blastocyst 


traction sutures 
cut 


Fic. 8. Selection and preparation of the specimen with 
respect to blastocyst and blood vessels. Natural size. 


pared in the same manner. The chamber and stoppers 
are then removed from 70 per cent ethanol, in which 
they have been immersed at least an hour, wiped with 
sterile gauze, and rinsed in Tyrode solution. If the 
ligated uterine segment has retained good color, it is 
inserted through the open bottom of the chamber, 
oriented to minimize twisting of the mesometrium, 
and maneuvered so that one end projects from one 
tapered bottleneck hole and the other from the op- 
posite hole. Held by hand or in an Allis clamp, a 
stopper is then pushed into the uterine lumen, the con- 
stricting ligature is cut, and the stopper is pushed 
until it snaps gently into position. During the manipu- 
lation, instruments or traction sutures are used only 
near the cut edge of the uterine segment. After the 


* Polyethylene tubing, PE 20, Clay-Adams Co. 


212 


stopper is in its final position, this traumatized edge 
projects beyond the stopper and is trimmed off. The 
mounting procedure is repeated on the other end of 
the uterine segment, with care to leave the segment 
without kinks, yet without undue longitudinal tension. 
While the chamber projects out through the abdominal 
incision, the brim is sutured into position between the 
muscles and skin (Fig. 1) or, alternatively, in contact 
with the peritoneum. Any portion of the incision 
which remains open is then closed. Thereafter anes- 
thesia may be discontinued. 

The rubber stopper is inserted in the hole in the 
top of the chamber. Tyrode solution is injected and 
air aspirated through that stopper by a hypodermic 
syringe until no tissue in the chamber remains ex- 
posed to air. Gloves and drapes are then removed. A 
clamp is applied to the handle for immobilization of 
the chamber, and observation is attempted. If folds 
of mucosa obscure the view, the rubber stopper is 
wiped with an alcohol sponge, and a sterile hypo- 
dermic needle is directed through it, into the chamber 
and into the uterine wall near one end of the uterine 
segment. Then, under microscopic observation, mucosal 
folds may be pushed or pulled aside gently. If this be 
insufficient, the uterine lumen may be entered and 
the uterine segment dilated slightly by a slow injee- 
tion of Tyrode solution. If it is desired to avoid 
needle puncture of the uterus, the injection may be 
made through an intubated stopper. Although this 
stopper modification interferes somewhat with obser- 
vation from its side, it is convenient in experiments 
that require repeated injections of test materials or 
frequent aspirations of fluid for smears or biochem- 
ical tests. 

The chamber technique introduces several biolog- 
ical, chemical, and physical changes which should be 
recognized. The ligation and cutting of a segment of 
rabbit uterus stop the blood supply from anastomotic 
longitudinal vessels. Therefore, the detailed vascular 
pattern of the mounted segment cannot be assumed 
to be entirely normal even if the mesometrial vessels 
are successfully preserved and continue to provide an 
apparently adequate circulation. The segmentation 
procedure may disturb nerve supply in some organs, 
but it is not a problem in the rabbit uterus (1). De- 
spite standard aseptic surgery, and cleansing of the 
chamber in 70 per cent ethanol, an increase of poly- 
morphonuclear leucocytes was usually evident in fluid 
aspirated from uterine lumina 24 to 30 hours post- 
operatively. Infection became macroscopically evident 
after two or three days. This suggests the use of anti- 
bioties when prolonged observations are desired. The 
injection of Tyrode solution almost certainly alters 
the pH and osmotic value of the uterine contents. 
This procedure must be assumed to alter pressure as 
well, since it is done for the purpose of distending 
the uterus slightly. Overheating of tissues occurred 
when the thick lateral wall of a 7-day pregnant rabbit 
uterus was transilluminated in an earlier single win- 
dow chamber. However, with the double window cham- 
ber, no such trouble has been encountered with light 
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intensities sufficient for observation and color motion 
photography. In view of the several changes men- 
tioned and possible additional, unrecognized ones, it 
is considered desirable to accompany each chamber 
experiment with one or more controls. One control 
segment may be mounted for observation parallel with 
the experimental segment. This is accomplished in a 
chamber provided with an extra pair of bottleneck 
holes and stoppers. An additional segment of uterus 
may be ligated and cut like the others but simply left 
in the peritoneal cavity until autopsy. 

Six or seven days after copulation, blastocysts were 
seen, each in a ballooned-out, antimesometrial “dome” 
formed by local decrease of uterine muscle tone. Else- 
where the uterine muscle was in “contracture” (2). 
Changes in tone affecting the dome produced surging 
motion of detritus in the uterine fluid as the blasto- 
cyst was carried in somewhat pistonlike motion in 
the mesometrial-antimesometrial directions. The cycles 
varied in duration, but many lasted about half a min- 
ute. The period of minimum tonus occupied about 5- 
10 seconds of this eycle. Occasionally a rotational shift 
of a blastocyst was also observed. However, detection 
of this phenomenon required continuous observation 
of markers (such as a grouping of individual tropho- 
blast cells), and, unfortunately, it was often quite 
difficult to follow them for an appreciable time. 

The chamber may be used not only for observation 
(and thus for obtaining specimens for fixation at 
stages described by behavior as well as age), but also 
for simple experimental procedures. Injection of fluid 
into mounted segments of uterus was intended to im- 
prove visualization. However, the procedure easily 
caused excessive distension, which arrested the motion. 
Release of pressure was eventually followed by a re- 
sumption of motion. In five cases, however, the over- 
distension also dislodged the blastocyst from the 


Fie, 4. This view through the lumen of a segment of rabbit 
uterus mounted in the chamber shows the edge of a spherical 
blastocyst which lies low and to the right of the center of 
the fleld. Earlier, this blastocyst was at the top of the field, 
but distension of the uterine segment dislodged it from that 
antimesometrial position, about 7 days after copulation. The 
thin line just outside the blastocyst is the unwrinkled zona 
pellucida. 
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Fic. 5. Same subject as Fig. 4, with oblique illumination. 


“grasp,” as it were, of its dome (Figs. 4 and 5).*This 
suggested a rather fine balance of mechanical factors. 
On the other hand, in three preparations the blasto- 
cysts were not dislodged by such distension. Further- 
more, in one case the distension was made deliberately 
severe, and the blastocyst was not dislodged, despite 
obvious loss of contact with all parts of the mucosa 
that could possibly have transferred a muscular 
grasping or lifting force. The blastocyst was instead 
held in the dome, as if it were somehow attached to 
the antimesometrial wall of the uterus. Surprisingly 
enough, all three cases of attachment had occurred 
despite the fact that the membranes surrounding the 
blastocysts had not yet been shed. A comparable ob- 
servation has been made histologically, and it appears 
that the zona pellucida or the albuminous envelope 
is in fact involved in the attachment (Fig. 6). 

During the injection that caused the severe disten- 
sion, the last contact between blastocyst and meso- 
metrial or lateral uterine mucosa was seen to become 
stretched and finally broken. The distension was re- 
leased, a rest period was allowed, and a second dis- 
tension was performed. On this occasion motion pic- 
tures recorded a repetition of the previous events at 
exactly the same, quite restricted, location (Fig. 7). It 
seemed curious that the adhesiveness should not be 
apparent in immediately adjacent areas. This blasto- 
cyst did, however, adhere to one of the polished plastic 
stopper windows. One may therefore probably con- 
sider the implantation adhesiveness to be a property 
acquired by the zone pellucida or albuminous envelope 
rather than by uterine epithelium. About the time this 
adhesiveness becomes evident, one observes that the 
blastocyst and its coverings no longer appear to be 
distended concentric spheres as in Figs. 4 and 5. They 
have become creased, or even flaccid (Fig. 7). 

The cause of these changes in the blastocyst cover- 
ings is currently being investigated by biochemical 
procedures in vivo with the chamber and in vitro. In 
the hemisphere of the blastocyst opposite the em- 
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Fie. 6. An adhesion between blastocyst and uterine epithe- 
lium involves the noncellular blastocyst coverings about 7 
days after copulation. Ten-micra sections, azan stain, and a 
red filter show a pale (red) layer of blastocyst cells above 
the clear area. Next is an inner dark (blue) layer tentatively 
interpreted as zona pellucida, and then a paler (blue) layer 
believed to be the albuminous envelope. Pale (red) uterine 
epithelium occupies the upper and right part of the field. 


bryonic disk there apparently develop one or more 
areas that release an unidentified substance with a 
pH over 9. The blastocyst coverings affected by it 
become adhesive, increasingly permeable, flexible, his- 
tologically degenerated, and eventually perforated. 
A pertinent detail is that 4-day-old blastocysts with 
thick albuminous coverings tended to stick to their 
containers when placed in solutions more alkaline than 
pH 9 or 10. Subsequent acidification strengthened the 
bond. If torn loose, however, the blastocysts did not 
re-establish an adhesion in the acid solution. It may 
therefore be significant that Tyrode solution with 
phenol red, when injected into the lumen of a 614-day 
pregnant uterine segment in the chamber, promptly 
changed from rose-red to orange-red, indicating a 
shift to about pH 7.3. 

The transparent plastic chamber described in this 
paper has facilitated observational and experimental 
studies of rabbit blastocyst implantation. About 614 
days after coitus, when a blastocyst has enlarged to 
4 or 5 mm, it is accommodated by a local decrease 
in uterine muscle tone which forms an antimesometrial 
dome. The blastocyst is thereby held in prolonged 
and intimate contact with attenuated antimesometrial 
mucosa and permitted only passing contact with meso- 
metrial epithelium. At the same time, changes in tonus 
impart a pistonlike motion to the blastocyst and a 
surging motion to the fluid in the uterine lumen. A 
rotational motion of the blastocyst has also been de- 
tected, and it is speculated that eventually each por- 
tion of the blastocyst surface has a sojourn in the 
dome. Alternatively, there may be an orientation 
mechanism which depends on the oblate spheroid 
blastocyst accepting a position determined by internal 
uterine contour, as suggested by Assheton (3). What- 
ever the mechanism, the abembryonic, alkali-emitting 


portion of the blastocyst eventually comes to lie in 
the dome. The abembryonic alkaline substance is con- 
sidered able to confer adhesiveness upon the over- 
lying zona pellucida or the albuminous envelope. How- 
ever, this ability is believed to be counteracted by the 
vigorous circulation of much less alkaline fluid in the 
uterine lumen—wuntil the abembryonic portion of the 
blastocyst comes to lie in the antimesometrial dome. 


blastocyst 


adhesion 
to uterine 
mucosa. 


Fic. 7. This view should be compared with Fig. 4. It was 
photographed during the dilatation of a uterine segment 7% 
days after copulation. This blastocyst could not be dislodged 
from its antimesometrial attachment. An area of adhesion 
between blastocyst, zona pellucida, and lateral uterine epithe- 
lium is shown under tension about 1 second before it tore 
loose. This blastocyst has acquired wrinkles and adherent 
detritus. 


There, its close apposition to attenuated uterine 
mucosa protects it from the continual rinse of uterine 
fluid, and the abembryonic alkaline substance is in a 
uniquely favorable situation for effecting adhesiveness 
of the overlying zona pellucida or albuminous cover- 
ing. Geometrically, too, the situation is singularly 
favorable for an adhesive attachment between the 
blastocyst coverings and uterine epithelium, since that 
part of the blastocyst which is in the dome has the 
least possible motion with respect to epithelium 
touching it. Adhesion is believed to oceur between 7 
and 714 days after copulation. 

When the first attachment occurs, the orientation 
of the blastocyst becomes established. It is therefore 
suggested that antimesometrial dome formation and 
abembryonic alkali emission may be considered not 
only mechanisms of rabbit blastocyst attachment, but 
also agents of regional preference contributing to the 
characteristic (3, 4) abembryonic, antimesometrial 
orientation of early rabbit blastocyst implantation. 
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Paul Felix Neményi: 1895-1952 


C. A. Truesdell 
Naval Research Laboratory, Washington, D. C. 


THE NavaL RESEARCH LABORATORY mourns the death 
of Paul Felix Neményi on March 1, 1952. He was head 
of the Theoretical Mechanics Section at the laboratory 
and one of the country’s principal authorities on elas- 
ticity and fluid dynamics. Dr. Neményi was born June 
5, 1895, in Fiume, at that time a part of Hungary; his 
degrees were Dipl. Ing. (Budapest Institute of Tech- 
nology, 1918), Dr. Ing. (Berlin Institute of Technol- 
ogy, 1922), Habilitation. During a life of travel and 
change he had held positions at many institutions of 
learning here and abroad. He leaves a son, Peter, a 
student of mathematics at Princeton University. 

Neményi’s lifelong interest was pure mechanics. He 
worked mainly in five fields: static elasticity, fluid 
dynamics, hydrology and hydraulics, organization of 
mechanics, methods of research. 

The first of his three major discoveries in elasticity 
was a new singularity method (1). A number of rather 
complicated singularities, obtained by confluence of 
simple ones, are classified in terms of their influences 
in accordance with a duality principle. Neményi’s 
statement of this generalization of Maxwell’s reci- 
procity theorem is: 

The influence lines, influence surfaces (or in general 

the influence fields) of any influence in the elastic solid, 
can be represented by deflection curves, deflection sur- 
faces (or in general by the displacement field) of the 
same solid, if acted upon by a singularity dually corre- 
sponding to the influence in question. 
Possibly this principle, which has not attracted the 
attention it deserves and which has never been put into 
mathematical form, could be made the basis of a gen- 
eral integration procedure. Neményi was content to 
illustrate its usefulness in special problems concerning 
beams, plates, and slabs. 

His interest in analogies, which he collected and 
always planned to organize into a treatise on the 
method, may well have begun with his own discovery 
that the streamlines of any potential flow of an in- 
compressible fluid may serve also as stress trajectories 
for a plane elastic system. He first approached the 
problem through his method of singularities (2). Later 
(3), he gave an analytic proof of this beautiful result 
in the reformulation now called “Neményi’s theorem” : 
Given any net of isothermal curves, there exists a five- 
parameter family of plane stress systems for which 
these curves are stress trajectories. Phrased thus in 
terms of pure elasticity, it suggests another ques- 
tion: To what extent is the solution of a problem in 
continuum mechanics characterized by an associated 
trajectory system? This subject attracted Neményi 
throughout the rest of his life. For a certain class of 
problems in plane elasticity, it was settled in a paper 
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written with Van Tuyl (4); a more general elastic 
case is considered in a paper written with Saenz (5) ; 
and related problems were solved by Prim and Séenz. 

His third major discovery in elasticity is the redue- 
tion of the general extensional theory of thin shells 
of revolution with meridian y=(f)z to the remark- 
ably simple equation 


The functions U,,, called “Neményi’s stress functions,” 
yield at once the nth Fourier coefficients of all stress 
resultants. This fact has been made the basis of an 
analytic theory for this class of shell problems, and to 
the equation itself, which should be called “Neményi’s 
equation,” some subsequent literature has been de- 
voted. Neményi discovered the result by an intricate 
analysis in graphical statics (6); later an analytical 
derivation was obtained (7). 

All this theoretical work illustrates the inverse or 
semi-inverse approach, of which Neményi was a strong 
advocate. He summarized the field in a fine organiza- 
tional summary (8). In papers written jointly with 
Prim (9) he applied this method to obtain numerous 
exact solutions of the nonlinear equations of gas dy- 
namics, many of them representing rotational flows of 
nonuniform total energy. He named and pointed out 
the importance of “generalized Beltrami flows,” in 
which the reduced velocity is a Beltrami field, and 
obtained many examples. 

His scientific knowledge extended well beyond the 
subjects of his researches, and the organization and 
scope of his numerous expository articles give them 
permanent value—e.g., “Selbstspannungen elastischer 
Gebilde” (10); Tragwerke auf elastisch nachgiebiger 
Unterlage” (11). He was a leading authority on fish- 
ways (12) and the morphology of rivers (13). His 
Wasserbauliche Strémungslehre (14) was the first 
book to include an exposition of fluid flow through 
porous media. Other surveys deal with water power, 
soil mechanies, theory of structures, transport of 
granular materials, and filtration. He left a draft for 
an extraordinary book on fluid mechanics, emphasiz- 
ing the basic principles valid for all types of fluids 
and the consequent variety of their application to 
aerodynamics, hydraulics, meteorology, oceanography, 
and other fields. The introductory chapter is an analy- 
sis of the historical development of the main ideas and 
concepts, both in theory and in experiment, drawn 
entirely from the original sources. It will be completed 
and published as a memoir. 

Experimental work always interested him, and by 
inserting into a stream a lens-shaped rotatable tube, 
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punctured by a single hole and connected to a manom- 
eter, he was able to make rapid measurements of 
velocity direction along with speed and pressure (15). 

Neményi’s interest and ability extended to several 
nonscientific fields. He collected children’s art and 
sometimes lectured upon it. One of his last works is a 
brilliant review of the Encyclopaedia Britannica (16). 


For any person with a genuine question in me- 
chanics, Neményi was always willing to supplement 
his great knowledge and deep understanding by hours 
of library work. Since 1946 many of his ideas have 
been worked out by his pupils: (in temporal order) 
C. Truesdell, R. C. Prim, A. Van Tuyl, A. W. Séenz, 
R. Toupin, and J. L. Ericksen. 
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News and Notes 


International Symposium on Anthropology 


Tue Wenner-Gren Foundation International Sym- 
posium on Anthropology was held June 9-20 at the 
foundation’s headquarters in New York. Of the 80 
participants, 39 were anthropologists from the United 
States, 14 from other fields in this country (biology, 
anatomy, biochemistry, psychiatry, history of medi- 
cine, philosophy, linguistics, folklore, art, and the 
Department of State). The 27 foreign members repre- 
sented 18 countries and the United Nations: 14 Euro- 
peans, seven Asians, four Latin Americans, and one 
Australian. 

The symposium was based on 50 inventory or back- 
ground papers, each reviewing the present state of 
knowledge in a field in, or relating to, anthropology, 
and outlining the problems arising from this knowl- 
edge. The papers were prepublished and circulated 
among the members, in every case before the opening 
of the symposium, and in most cases from ten to 
thirty days before participants left their homes to 
attend the gathering. 

The symposium itself met for ten working days, 
on each of which two sessions were held, aggregating 
six hours of discussion on problems raised by the 
inventory papers or developed during the meeting. 
Each meeting was presided over by a pair of co- 
chairmen, one American, one foreign. 

On account of the range of subject matter, covering 
all aspects of anthropology and many in adjacent 
fields, it is impossible even to attempt to summarize 
the deliberations or findings in a few paragraphs. 
Those who are interested may, however, obtain copies 
of the session-by-session program, including the list 
of participants and titles of basic inventory papers, 
by request to the Wenner-Gren Foundation for 
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Anthropological Research, 14 East 7ist St., New 
York 21. 

The symposium was the idea of Paul Fejos, direc- 
tor of research of the foundation, who broached it 
to the writer. They jointly submitted it to a planning 
group consisting of Wendell Bennett, Harry Hoijer, 
Clyde K. Kluckhohn, David Mandelbaum, Duncan 
Strong, S. L. Washburn, and, after his availability, 
Ralph Linton. This group formulated both the pro- 
gram and the technique of the execution; A. L. 
Kroeber acted as president of the symposium. Except 
for some minor changes caused by unexpected and 
unavoidable cancellations, the group also agreed on 
the participants and the allocation of their functions 
as writers of papers, cochairmen, discussants, or 
editors. This selection was made partly on the basis 
of general professional distinction, partly on the 
basis of specialized competence in particular fields, 
partly to ensure maximum international participation. 

The proceedings of the symposium will be edited 
by Loren Eiseley, Irving Rouse, and Carl Voegelin 
in two volumes. The first volume will consist of the 
50 underlying inventory papers and will appear in 
the fall of this year. The second volume will contain 
a record of the discussions during the symposium and 
is to be ready by the end of 1952. 

The symposium presented an unusual combination 
of features, such as its coverage of a whole discipline, 
wide internationalism, tight planning to ensure co- 
ordination of individual efforts in a general scheme, 
maximum time for discussion, and speedy publication. 
The gathering was exceptionally successful in pro- 
voking new ideas and attitudes. 

A. L. Krorser 
Wenner-Gren Foundation International 
Symposium on Anthropology 


Science, Vol. 116 


thet 


116 


Scientists in the News 


C. Roy Adair has been appointed leader of the Rice 
Project in the Division of Cereal Crops and Diseases, 
USDA. Dr. Adair, who has long been associated with 
the project, will retain his headquarters for the pres- 
ent at Stuttgart, Ark. He succeeds Jenkin W. Jones, 
who retired earlier this year. 


Henry L. Ahigren, chairman of the Agronomy De- 
partment at the University of Wisconsin, has been 
appointed associate director of the State Agricultural 
Extension Service, succeeding W. W. Clark, who will 
retire Sept. 30. 


Samuel B. Barker, formerly associate professor of 
physiology at the State University of Iowa, has be- 
come professor of pharmacology at the Medical Col- 
lege of Alabama. Dr. Barker was on leave from Iowa 
State during 1951-52 in order to hold the first 
Krichesky-Pouty Memorial Fellowship in Endocrin- 
ology at the University of Cailfornia, Los Angeles. 


Fred C. Blanck will retire on Oct. 1 as administra- 
tive fellow in charge of the Multiple Fellowship on 
Food Varieties sustained at Mellon Institute by the 
H. J. Heinz Company. Dr. Blanck has had 40 years 
of continuous experience in food research and tech- 
nology and in the control of foods at municipal, state, 
and federal levels. 


Kenneth B. Boothe has been elected a vice president 
of the Audio & Video Products Corporation, New 
York, and director of its Instrumentation Division. 
He has been manager of the Instrumentation Division 
since 1950. 


Ira S. Bowen and Walter Baade will attend the 
assembly of the International Astronomical Union in 
Rome, Sept. 4-13, as representatives of the Mount 
Wilson and Palomar observatories. 


H. H. Brown, of the Armour Research Foundation, 
has accepted a position as senior research engineer 
with the Franklin Institute Laboratories for Re- 
search and Development, Philadelphia. 


The House Committee on Un-American Activities 
has subpoenaed E. U. Condon, President-Elect of the 
AAAS, for a hearing to be held in Chicago in Room 
237, 219 South Clark St., on Sept. 5 at 2:00 p. m. It 
is understood that this hearing has not been prompted 
by any new developments, and that it is presumably 
the committee’s intent to take up matters that were 
given to the press on March 1, 1948, by J. Parnell 
Thomas, then chairman of the committee, who was 
recently released from Federal prison. In that report, 
now more than four years old, the matters dealt with 
were described as being “of such importance as to 
demand immediate attention.” Many persons who have 
followed with interest the attacks on Dr. Condon by 
members of this committee are planning to attend 
the session in Chicago, which spokesmen for the com- 
mittee say will be an open hearing. 
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Charles A. Culver, senior physicist for Southwest 
Research Institute and dean of professional develop- 
ment at the Essar Research Center, has been ap- 
pointed chairman of the Trinity University Depart- 
ment of Physies. 


Pol Duwez, professor of mechanical engineering at 
California Institute of Technology, attended the 
eighth International Congress on Theoretical and 
Applied Mechanies at Istanbul as an official repre- 
sentative of the U. 8S. Air Force and U. 8. Army 
Ordnance Corps. Following the Istanbul meetings, 
he planned to spend six weeks on an Air Force mis- 
sion visiting laboratories doing research on light- 
weight alloys in Italy, France, Germany, and England. 
He will present a paper at the annual meeting of the 
British Institute of Metals to be held in Oxford, 
Sept. 15-19, and has been invited to give a lecture 
on titanium to the French Society of Civil Engineers 
in Paris. 

Veterans Administration has announced the replace- 
ment of Bion R. East as assistant chief medical diree- 
tor in charge of dental services. Now in his 68th 
year, Dr. East joined VA in 1948, from Columbia 
University, where he was associate dean of the medical 
faculty and professor of dentistry. His successor as 
head of world’s largest dental organization will be 
John E. Fauber, who has been senior deputy to Dr. 
East since May 1949. Dr. Fauber joined the VA 
in 1946 following completion of six years of active 
duty in the Army, with separation rank of colonel. 


William N. Fenton, executive secretary of the 
Division of Anthropology and Psychology, National 
Research Council, has been named U. S. delegate to 
the fourth International Congress of Anthropological 
and Ethnological Sciences, to be held in Vienna, 
Sept. 1-8. 


F. L. Griffin has been honored by the establishment 
of the F. L. Griffin Fund for the Improvement of 
Teaching by the alumni of Reed College; Professor 
Griffin has retired from his position as professor of 
mathematics at Reed College after 41 years of service. 


G. D. Hubble, regional soils officer of the CSIR, 
Queensland, Australia, has completed a tour of about 
three months in the U. S. with the Division of Soil 
Survey and other soil research institutes, for the 
purpose of studying soils and research methods in 
this country. 


T. J. Jaramillo, who has been chairman of the De- 
partment of Mathematics and professor of mathe- 
matics at Far Eastern University, Manila, P. I., for 
the past four years, has returned to the Engineering 
Mechanics Division of Armour Research Foundation 
as senior scientist. 


James P. Kendall, director of the Chemical Depart- 
ment of the University of Edinburgh, has received the 
LL.D. degree from the University of Glasgow. Dr. 

“Kendall is president of the Royal Society of Edin- - 
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burgh and was formerly professor of chemistry at 
Columbia University and dean of the Graduate School 
of New York University. 


Niels C. Klendshoj has been elected president of 
the Arner Company, 43-year-old Buffalo pharma- 
ceutical concern. The post has been vacant since 
January 1951, when Fred C. Arner, founder, went 
into semiretirement. Dr. Klendshoj, executive vice 
president since 1948, began his career with Arner 
as a chemist in 1927. He is chief biochemist of Buffalo 
General Hospital and chief of the Division of Toxi- 
cology of the University of Buffalo School of Medi- 
cine. 


The Electrochemical Society has awarded the Ache- 
son Medal and $1000 prize to John W. Marden, re- 
cently retired manager of the molybdenum develop- 
ment division of the Westinghouse Electric Corpo- 
ration, Bloomfield, N. J., for his contributions to 
electrochemistry. The presentation will be made at 
the fall meeting of the society in Montreal. 


Sidney Mittler has been appointed research biolo- 
gist at Armour Research Foundation of Illinois In- 
stitute of Technology. He has been an assistant pro- 
fessor of biology at Illinois Institute of Technology 
since 1946, 


Robert A. Moore, dean of the Washington Univer- 
sity School of Medicine and Edward Mallinckrodt 
professor of pathology, was elected president of the 
International Society of Geographic Pathology at 
its recent meeting in Liége. Dr. Moore recently re- 
turned to St. Louis from Europe, where he partici- 
pated in a conference on lung cancer at the Univer- 
sity of Louvain. At the invitation of the United 
States Army, Dr. Moore also spent several days in 
Frankfort, as consultant on pathology. 


On the occasion of the 75th birthday of Carl Neu- 
berg, research professor at the Polytechnic Institute 
of Brooklyn and at the New York Medical College, 
the Société de Chimie Biologique de France made him 
the first recipient of the newly created medal, Bio- 
chimie. At the same time the Free University of Ber- 
lin, as a tribute to his most recent work and its 
importance for medicine and agriculture, conferred 
on him the degree of M.D. honoris causa. In Japan 
the Imperial Society of Agriculture and the Japanese 
Society of Biochemistry both made him their first 
honorary member. 


Balint Orban received the Miller prize at the XIth 
International Dental Congress in London. The prize 
is given by the Federation Dentaire Internationale 
every five years “for outstanding achievements in 
the field of international dentistry.” Dr. Orban is 
professor of periodontics at the School of Dentistry, 
Loyola University, and director of the Colorado 
Dental Foundation in Colorado Springs. 


Frank Pearson, designer and manufacturer of elec- 
trophoresis apparatus, has joined the staff of Special- 
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ized Instruments Corporation as project manager. 
He was formerly associated with the Technicolor Mo- 
tion Pieture Corporation as an optical specialist. 


George Polya, of Stanford University, has been 
elected an honorary member of the board of the 
Mathematical Society of France. 


Hobart A. Reimann, of Wynnewood, Pa., will leave 
in September to serve as visiting professor of medicine 
at the American University of Beirut. 


Edward Ronwin, of the University of California, 
has been awarded a postdoctoral fellowship by the 
National Foundation for Infantile Paralysis, Inc. He 
will conduct research in proteolytic enzymes in the 
Chemistry Department of Iowa State College, begin- 
ning in September. 


Paul F. Russell, of the Rockefeller Foundation, Di- 
vision of Medicine and Public Health, was a guest 
lecturer during July at a World Health Organization 
Malaria Training Course in Lagos, Nigeria. After 
Sept. 1 Dr. Russell will be at the Rockefeller Founda- 
tion, 20 rue de La Baume, Paris 8°. 


Mario G. Salvadori, associate professor of civil 
engineering at the Columbia University School of 
Engineering, and Harold R. Henry, research associate 
at Columbia, will be honored by the American Society 
of Civil Engineers in Chicago as part of the society’s 
Centennial Convocation. Professor Salvadori will re- 
ceive the Moisseif Award for a paper on “Numerical 
Computations of Buckling Loads by Finite Differ- 
ences.” He is at present in Europe, where he has been 
engaged in special research at the Mathematical 
Laboratory of the Italian National Research Council 
in Rome. He also attended the eighth International 
Congress on Theoretical and Applied Mechanics in 
Istanbul, as a member of the U. S. delegation. Mr. 
Henry, a research associate in hydrodynamics, will 
receive the J. C. Stevens Award for a paper on 
“Diffusion of Submerged Jets.” 


C. D. Shane, director of the University of Cali- 
fornia’s Lick Observatory at Mount Hamilton; Otto 
Struve, chairman of the Department of Astronomy; 
Harold Weaver, associate professor of astronomy; 
and Sophia L. McDonald, professor of mathematics, 
will attend the meeting of the International Astro- 
nomical Union to be held in Rome. Professor Struve 
will attend the meeting as American vice president of 
the Union and as chairman of one commission. 


Francis S. Smyth, dean of the University of Cali- 
fornia School of Medicine, is in Djakarta to consult 
with the medical staff of the University of Indonesia 
on measures to improve teaching and facilities at that 
institution. He will be joined later by Richard Stull, 
director of hospitals and infirmaries, who is now in 
Australia as an adviser on the development of new 
hospital facilities at Sydney. As chairman of the 
Committee on Foreign Students of the Association 
of American Medical Colleges, Dr. Smyth will consult 
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with a number of institutions on matters concerning 
foreign medical students studying in this country 
before he returns to the U. S. His trip is sponsored 
by the Mutual Security Agency. 


Leon D. Stratton, retiring dean of men and former 
chairman of the Departments of Chemistry and 
Chemical Engineering at Drexel Institute of Tech- 
nology, will represent the American Chemical So- 
ciety at the annual meeting of the British Association 
for the Advancement of Science in Belfast, Sept. 3-10. 


Tsuneo Tamura has been appointed to the staff of 
the Soils Department of the Connecticut Agricultural 
Experiment Station as assistant soil scientist. Mr. 
Tamura fills the position left vacant by the resigna- 
tion of Gerard A. Bourbeau, who is on assignment 
with ECA in the Belgian Congo. Mr. Tamura’s re- 
search at New Haven will be concentrated on the 
mineralogy of soil clays of Connecticut. He is a 
specialist on the mineralogical contents of tropical 
soils. 


C. R. Treadwell, professor of biochemistry at the 
George Washington University School of Medicine, 
is spending the summer as guest investigator in col- 
laboration with Abraham Dury, scientific director of 
clinical and animal studies of lipid and electrolyte 
metabolism at the Dorn Laboratory for Medical Re- 
search, Bradford, Pa. 


Raymond T. Whitzel has been made general man- 
ager of the smelting division of Aluminum Company 
of America, succeeding V. C. Doerschuk, who has been 
general manager since 1935. Mr. Doerschuk will be- 
come technical consultant, chiefly on aluminum 
smelting and related problems. Mr. Whitzel has been 
with the company 37 years and has been assistant 
manager of the smelting division since 1951. 


Education 


With funds received from the Nutrition Founda- 
tion, Cornell University will study certain aspects of 
the treatment of obesity. A $5000 grant will be used 
in partial support of the nutrition clinie jointly spon- 
sored by the School of Nutrition and Tompkins 
County Medical Society and Department of Health. 
Charlotte M. Young will direct the research. The 
School of Nutrition has also received $3700 from the 
New York State Department of Mental Hygiene to 
investigate the dietaries of mentally ill persons. This 
project will be supervised by Clive M. McCay. 


At the University of Illinois 28 agricultural leaders 
from seven western European countries have com- 
pleted their final week of an intensive farm credit 
short course. L. J. Norton was in charge of the course, 
and A. T. Anderson acted as host and technical con- 
sultant for the group during its 12-week stay in the 
U. S. After attending the International Conference 
of Agricultural Economists and the American Farm 
Economic Association meeting, the group will go to 
South Carolina and Washington, D. C., before leav- 
ing late in September. 


August 29, 1952 


A two-week special course covering all aspects of 
radiological safety will be conducted at the New York 
University-Bellevue Medical Center Post-Graduate 
Medical School, in cooperation with the Atomie 
Energy Commission. The course will begin Oct. 20, 
and is designed to acquaint industrial hygienists, in- 
surance engineers, state, federal, county, and city 
health officials, industrial and research institution 
safety engineers, industrial physicians, and present 
and potential users of radioisotopes and x-ray equip- 
ment with the fundamentals of radiation safety. In 
addition to staff members of the university, AEC 
physicians, consultants, and other scientists will lee- 
ture. For additional information, address Office of 
the Dean, 477 First Ave., New York 16. 


The Office of Education has announced the arrival 
of 100 British teachers to exchange positions with a 
like number of American teachers for the next school 
year. This brings to a total of 1426 the number of 
teachers that have been exchanged in the seven years 
of the program. Salaries are paid by local communi- 
ties in both Britain and the U. S., with partial travel 
grants paid by the U. S. government under the Ful- 
bright Act. To a more limited degree, exchanges are 
also made with Australia, Austria, Belgium, Canada, 
France, Germany, Italy, The Netherlands, New Zea- 
land, and Norway. 


Six members of the Washington University School 
of Medicine have been appointed to the university’s 
staff in Bangkok as part of the teaching assistance 
program. James Householder (anesthesiology), Lyle 
Sutton (obstetries and gynecology), Paul D. Rosahn 
(pathology), Arthur S. Gilson, Jr. (physiology), and 
John L. Wilson (surgery), are the new appointees, 
and Arthur Knudson was reappointed visiting pro- 
fessor of biochemistry. Ben Eiseman, assistant dean, 
has spent the summer in Thailand to observe and par- 
ticipate in the exchange program. 


Grants and Fellowships 


The Ford Foundation has awarded $60,000 to the 
Population Reference Bureau for a three-year pro- 
gram in support of the continued publication of the 
Population Bulletin, to develop a population infor- 
mation service, and to assist in carrying out the 
bureau’s general purposes. Robert C. Cook, managing 
editor of the Journal of Heredity, has been acting 
director of the bureau since the death of the founder, 
Guy Irving Burch. 


The Spectroseopy Laboratory at the Illinois Insti- 
tute of Technology has two part-time research as- 
sistantships available for 1952-53. Two part-time 
teaching assistantships are available in the Depart- 
ment of Physics. For further information, write to 
Forrest F. Cleveland at the institute, Chicago 16, Ill. 


Twelve Marshall Scholarships will be provided at 
British universities for U. 8S. students as an expres- 
sion of gratitude to this country for aid received under 
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the European Recovery Program. The annual com- 
petition for the scholarships will be open to both 
men and women. 


A Westinghouse Fellowship for Nuclear Physics, at 
the Sarah Mellon Seaife Radiation Laboratory of the 
University of Pittsburgh, provides a stipend of $2000 
per year and has been established for a five-year 
period, beginning with the 1952-53 academic year. 


Meetings and Elections 


The Carolina Geological Society will hold its 
annual autumn field conference in the Great Smokies 
Nov. 1-2, with headquarters at Gatlinburg, Tenn. 
Philip B. King, of the U. 8. Geological Survey, Gat- 
linburg, is program chairman and will furnish de- 
tails of the conference in September. Under the 
guidance of USGS geologists, participants will re- 
view the Ocoee series, overthrust faults, windows, 
processes of metamorphosis and granitization, and 
other aspects of southern Appalachian geology. Par- 
ticipation by nonmembers is invited. Stephen Taber 
is president of the society, Sam D. Broadhurst is vice 
president, and E. Willard Berry is secretary. 


The oceasion for the Convocation of the Centennial 
of Engineering to be held in Chicago, Sept. 3-13, is 
the 100th anniversary of the American Society of 
Civil Engineers. The society and its four brother 
societies of the Engineers Joint Council—the Ameri- 
ean Institutes of Mining and Metallurgical Engineers, 
Electrical Engineers, and Chemical Engineers and the 
American Society of Mechanical Engineers—will be 
joined by 39 cooperating organizations, including the 
AAAS, in the largest engineering convocation ever 
held in the United States. Chairmen of the twelve 
symposia scheduled over the ten-day period are Harry 
8. Rogers, Polytechnic Institute of Brooklyn, “The 
Role of the Organized Profession;” A. A. Potter, 
Purdue University, “Education and Training;” Clar- 
ence Francis, General Foods Corporation, “Food;” 
Kenneth H. Condit, Princeton University, “Tools;” 
Charles F. Kettering, General Motors Corporation 
and past president of the AAAS, “Transportation ;” 
Clyde Williams, Battelle Memorial Institute, “Mineral 
Industries ;” Waldo G. Bowman, Engineering News- 
Record, “Structures and Construction;” Francis J. 
Curtis, Monsanto Chemical Company, “Chemical In- 
dustries;” W. H. Harrison, International Telephone 
& Telegraph Company, “Communications;” Eugene 
Ayres, Gulf Research & Development Company, 
“Energy ;” Thomas Parran, University of Pittsburgh, 
“Health and Human Engineering;” and Harland 
Bartholomew, “Urbanization.” Sections E (Geology 
and Geography) and M (Engineering) of the AAAS 
will officially participate in the program of the In- 
dustrial Minerals Division of the American Institute 
of Mining and Metallurgical Engineers, including field 
trips and technical sessions to be held at the division’s 
regional meeting, Sept. 3-6. On Sept. 3, J. E. Lamar 
and Charles Deiss, of the Illinois and Indiana geo- 
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logical surveys, will conduct trips to the Illinois 
Brick Company at Blue Island and Indiana Molding 
Sands and Dune Sands State Park. On Sept. 4, Dr. 
Lamar will lead another tour to the Standard Silica 
Corp. at Ottawa, Ill., and the Illinois Clay Products 
Co. at Goose Lake. Technical sessions include a Chi- 
cago area raw materials survey and a symposium on 
building materials to be held at the Palmer House 
on Sept. 5, and a full-day session on “Ground Water 
in Industry” Sept. 6. 


A Medical Public Relations Institute will be held 
at the Edgewater Beach Hotel, Chicago, Sept. 4-5, 
under the sponsorship of the American Medical Asso- 
ciation. The workshop conference, first of its kind, 
will supplement the annual Medical Public Relations 
Conference to be held in Denver Dee. 1, just prior to 
the AMA Clinical Session there. 


The 1952 Radar Weather Conference will be held 
at McGill University Sept. 15-17. Precipitation 
Mechanisms, Cloud Observations and Cloud-Radar 
Problems, Rain Measurements, Instruments, Scatter- 
ing in the Atmosphere, and Fluctuating Signals are 
among the topics that will be discussed. 


Miscellaneous 


Pursuant to a resolution of the International Con- 
gress of Anatomy, a conference was held in London 
last May under the auspices of Unesco to explore the 
possibility of an international revision of the nomen- 
clature of human anatomy. It was unanimously agreed 
to bring the Basel Anatomical Nomenclature up to 
date by a conservative revision, making changes only 
where necessary for scientific correctness. Eight dele- 
gates participated, and the committee is in touch by 
correspondence with the Anatomical Society of Japan. 
Russian anatomists did not respond to an invitation 
to send a delegate. It is hoped that tentative lists of 
terms for each system of organs will be ready by 
December 1953, for editing and submission to the 
next international congress, to be held in France in 
August 1955. Secretary of the revision committee 
is T. B. Johnston, Guy’s Hospital Medical School, 
London, S.E. 1. Interested persons in the U. S. and 
Canada may obtain further information from George 
W. Corner, Carnegie Embryological Laboratory, 
Wolfe and Madison Sts., Baltimore 5, Md. 


A set of rules for a standardized nomenclature of 
inbred strains of mice has been prepared by an inter- 
national committee consisting of T. C. Carter, L. C. 
Dunn, D. 8. Falconer, H. Griineberg, W. E. Heston, 
and G. D. Snell. The rules have been published in the » 
August issue of Cancer Research, Vol. 12, No. 8, 
with a fairly complete list of existing inbred strains 
with approved symbols. Reprints may be obtained 
from Dr. Snell, Roscoe B. Jackson Memorial Labora- 
tory, Bar Harbor, Maine, or from Laboratory Animals 
Bureau, Medical Research Council Laboratories, Holly 
Hill, Hamstead, London, N.W. 3. 
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Technical Papers 


Unusual Protective Action of a New 
Emulsifier for the Handling of 
Organic Phosphates 


William B. Deichmann, Patricia Brown, 
and Charles Downing 


Division of Pharmacology, 
Department of Physiology and Pharmacology, 
Albany Medical College, Albany, New York 


Hecht and Wirth (1) introduced a new type of 
emulsifier (No. 8139) with the claim that it would re- 
duce the cutaneous toxicity of Parathion and its 
dimethyl derivative by half without influencing the in- 
secticidal properties of these organic phosphates. 
Chemically the emulsifier can be described as a poly- 
ethylene oxyphenol of high molecular weight. 

Because of the rather generalized interest in the 
so-called nerve poisons, this preliminary report is to 
call attention to an unusual protective action afforded 
by the American equivalent of this emulsifier! when 
mixed in roughly equal proportions with a new sys- 
temic organic phosphate insecticide that is being in- 
troduced by the Chemagro Corporation as Systox. 
Chemically this material is 


H, 
H,C—C—O H, H, 
H,c—c—o 7/P—O—C—C—S—C—CH, 
H, 


For the study to be reported here the most toxic 
of several pilot plant preparations of Systox was em- 
ployed. Various formulations of Systox were placed 
upon the abdominal skin of each of a group of albino 
rabbits, from which the hair had previously been re- 
moved by clipping. Exposures were limited to one 
period of 6 hr. After an exposure the Systox formu- 
lation was removed by thorough washing of the ani- 
mal with soap and water under the tap. The animal 
was subsequently dried with a towel and kept under 
observation until it died, or for a period of 10 days. 

The signs of intoxication observed were like those 
described for Parathion and related organic phos- 
phates (2, 3). The approximate lethal dose (4) of 
undiluted Systox is less than 24 mg/kg (smaller doses 
could not be applied with accuracy), whereas the 
approximate lethal dose of Systox when applied as 
a mixture composed of equal parts of Systox and 
Emulsifier 42-1A was found to be equal to 620 mg/kg. 
The protective action of this emulsifier became grad- 
ally lost when the 50-50 mixture was diluted with 
increasing volumes of water. When diluted with ap- 
proximately 200 volumes (such as are used for spray- 
ing), the approximate lethal cutaneous dose, in terms 


1 Manufactured by Chemagro Corporation, New York, and 
identified as “Emulsifier 42-1A.” 
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of Systox, was equal to 5 mg/kg. In other words, to 
induce a similar degree of intoxication in rabbits, 
more than 100 times as much Systox in Emulsifier 
42-1A is required as when applied as undiluted or as 
highly diluted Systox. 
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Scatter-Sounding: A New Technique 
in Ionospheric Research* 


Oswald G. Villard, Jr., and Allen M. Peterson 
Radio Propagation Laboratory, 
Stanford University, Stanford, California 


The existence of radio-reflecting regions in the iono- 
sphere may be demonstrated, and their characteristics 
may be studied, by an indirect method of echo-sound- 
ing wherein an echo is received not from the layer 
itself, but rather from those portions of the earth’s 
surface that are illuminated by reflection from the 
layer. Thus radiofrequencies may be used that are 
higher than the highest at which a vertical reflection 
ean be obtained. 

The signal making up the echo is a result of back- 
scattering when energy from the transmitter, bent 
downward by the ionosphere, strikes the surface of 
the ground. Even at frequencies of the order of tens 
of megacycles, and paths involving highly oblique 
transmission, roughness of the earth’s surface is suffi- 
cient to seatter back a readily detectable amount of 
energy. Furthermore, this roughness appears to a first 
approximation to be independent of geographical lo- 
cation. For example, there is no noticeable difference 
in the strength of echoes returned from the sea, as 
compared with those originating on land. 

The transmission mechanism is such that the back- 
seattered energy appears as a broad pip, or clump 
of echoes, on the timebase of a radar type “A” dis- 
play. The leading edge of this composite echo is well 
defined. When a skip zone exists, it is possible to 
relate the time delay corresponding to this leading 
edge to the time required for wave travel along the 
ground from the transmitter to the edge of the skip 
zone and return. This may be done to a degree of 
accuracy which depends on the circumstances, but 
which is very good for reasonably long-distance trans- 
mission. 

1This work was jointly supported by the Office of Naval 


Research, the Signal Corps, and the United States Air Force, 
under Project N6-onr-251 Task Order 7D. 
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In consequence, when a rotatable directional antenna 
is used, it is possible to obtain a range-azimuth or 
plan-position oscilloscopie display of those areas on 
the earth’s surface to which high-frequency com- 
munication can be maintained at any given time and 
frequency. 

The feasibility of this technique has not been fully 
appreciated in the past for various reasons. First, it 
was believed for many years that the observed scatter- 
ing occurred in the E region of the ionosphere, rather 
than at the surface of the earth. Recent advances 
(1, 2) in the theoretical treatment of the subject have 
shown that the experimental observations on which the 
former belief was based are in point of fact consistent 
with scattering from the ground. Second, since most 
experimental ionospheric studies have been conducted 
with the aid of apparatus using pulse lengths short 
enough to permit resolution of thin layers directly 
overhead, few scatter echoes were seen and the belief 
was widely held that extremely high powers were 
needed for their excitation. It is now known that a 
large increase in echo amplitude, and hence reduction 
in the transmitter power required for a given signal- 
to-noise ratio, are brought about by selection of a 
pulse length about ten times that commonly used for 
vertical-incidence ionospheric work. Furthermore, for 
the long-distance radio propagation studies which this 
method makes possible, long pulses provide entirely 
satisfactory resolution and accuracy. Such pulses are 
essentially fast telegraph dots; they can therefore be 
generated by, and received on, existing communication 
equipment with only minor modification (3). 

Under normal ionospheric conditions, when pulses 
of the order of milliseconds are used, along with a 
simple beam antenna, detectable indications can actu- 
ally be obtained with peak transmitted powers of the 
order of 20-40 w. One kw is satisfactory for many 
practical applications. With this amount of power, 
and exceptionally good conditions, as many as seven 
multiple echoes have been obtained, representing 
energy scattered back to the transmitter after seven 
bounces between the earth and the ionosphere—a dis- 
tance of nearly one quarter of the earth’s circum- 
ference. 

The simplicity of the technique suggests that its 
possibilities in ionospheric research are worthy of 
thorough exploration. It seems not unlikely that the 
method may supplement or even supplant the use of 
existing ionosphere sounders (4), which obtain an 
echo from reflecting regions directly over the station. 
With scatter-sounding, the effective point of contact 
between the transmitted ray and the layer can be 
moved out from the station to a distance which may 
be as far as 1250 miles away in the case of the F layer, 
or 600 miles in the case of the E layer, by proper 
choice of operating frequency. Thus a single iono- 
sphere observing station, by observing the behavior 
of the most distant scatter echoes, can monitor some 
5 million square miles of F layer, or 1 million square 
miles of E layer. In the case of the F layer, one cen- 


Fic. 1. Plan-position display of ground-scatter echoes prop- 
agated by both F and sporadic-E layers. Time: 1825. 


trally located observatory would suffice for the entire 
United States; to provide complete surveillance of the 
E layer over the same area, three stations would be 
needed. 

Historically, echo-sounding in ionospheric research 
began with sounding at a single frequency. The exten- 
sion to multifrequency recording represented an im- 
portant advance. Rapid-scanning multifrequency re- 
cording brought further new knowledge to light. It 
seems reasonable, therefore, that the next step in the 
chain of development should be expansion of the 
physical area studied by a given ionosphere station, 
by means of the back-scatter technique. 

The plan-position photograph of Fig. 1 represents 
a sample of the type of record obtainable by this tech- 
nique. In this picture, north is at 12 o’clock, east at 
3 o’clock, ete. The range circles are spaced 300 miles 
apart. The frequency is 14.2 me, and the time shown 
is local. F-layer propagation to the east has failed, but 
is still possible to the north, west, and south. The ecres- 
cent of echoes in these directions represents ground 


Fic. 2. Comparison of sporadic-E ground-scattering area, 
with amateur transmissions audible in a 15-min interval. 
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seatter propagated via the F-layer. Multiple echoes, 
representing more than one hop between earth and 
ionosphere, appear to the west and southwest. The 
patch of echoes lying at close range to the southeast, 
is from a cloud of sporadic E ionization. 

To demonstrate that strong radio transmission is 
actually possible from regions returning scatter echoes 
such as these, advantage has been taken of the rela- 
tively large numbers and wide geographical distribu- 
tion of amateur radiotelephone stations operating in 
the 14.25-me band. Fig. 2 shows a comparison between 
a ground-seattering area (shown crosshatched) and 
those amateur stations which could be identified dur- 
ing an interval of 15 min centered about the time at 
which the scatter record was taken. The scatter area 
shown is due to the same sporadic E cloud delineated 
in Fig. 1, as it appeared approximately 1 hr later. 
Each amateur station is represented by a dot and a 
number giving its signal strength on a relative scale 
from 1 to 9. Arrows indicate the direction of trans- 
mission of each station. Figs. 1 and 2 are typical of 
a number of records that have been made (3). 

When reflection is from a thick layer such as the F, 
the first energy to arrive back in the scatter echo will 
in general arise from scattering centers located on the 
ground at distances greater than the edge of the skip 
zone. Precise calculation of the skip distance accord- 
ingly requires not only knowledge of the height of 
the maximum ion density of the layer, but also knowl- 
edge of the form of distribution of this ionization 
(5). This information may be obtained from vertical- 
incidence multifrequency ionosphere records, which 
for best accuracy should be made at a location be- 
neath the midpoint of the transmission path. In the 
absence of such information, assumed ion distribu- 
tions and seasonal average layer heights may be used 
with surprisingly good accuracy when the skip dis- 
tance is greater than 600 miles for F-layer trans- 
mission, or 300 miles for E-layer propagation. At 
shorter distances, ionospheric conditions are best stud- 
ied by means of vertical-incidence measurements. 

A brief enumeration of various possible applica- 
tions of scatter-sounding follows: 

1) Instantaneous determinations of maximum usable 
frequency. Variable-frequency scatter-sounding equip- 
ment may be used to determine the maximum usable 
frequency (MUF) for a given path, and to monitor 
variations in this frequency throughout the day. Con- 
versely, for any given frequency at any given time, the 
distance to the edge of the skip zone may be de- 
termined. 

2) Communication via the scatter signal itself. In 
situations where transmission is between points sepa- 
rated by less than 2500 miles, and a relatively small 
choice of operating wavelengths is available, it may 
be desirable to extend the number of hours a given 
frequency is useful during the day by taking ad- 
vantage of scattering from the ground. After trans- 
mission by direct reflection from a layer has failed, 
ground-scattering will provide a relatively weak but 
nevertheless useful signal for an additional time, the 
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iength of which depends upon the circumstances. 
This signal may be maximized if sending and re- 
ceiving stations employ directive antennas aimed at 
the general direction in which the ground-scattering 
oceurs. This direction may be determined by scatter- 
sounding. For stations in the United States located 
along a north-south line, the best directions will, in 
general, be to the south-east in the morning, and to 
the scuth-west in the evening. By this technique, two 
stations can readily maintain communication at an 
operating frequency too high for transmission to take 
place between them by direct reflection from a layer 
at any time during the day. 

3) Study of geographical variations in F-layer 
transmission, under normal and abnormal conditions. 
An interesting feature of the transmission mechanism 
by means of which a scatter echo is formed is the 
fact that the height of reflection of the energy making 
up the leading edge of echo is to a first approximation 
independent of the echo delay time provided only that 
the layer—no matter what its shape—is everywhere 
uniform. It follows from this that under the given 
conditions time delay to the leading edge of the echo 
is, very conveniently, a linear function of frequency 
(1). With the exception of certain unlikely special 
eases, any change in layer characteristics—such as 
might be caused by a transient disturbance—will 
appear in the echo delay time versus frequency plot 
as a departure from linearity. Thus variable-fre- 
quency scatter-sounding provides a simple and con- 
venient means for determining the region about the 
station in which the F-layer characteristics can be 
regarded as substantially uniform. Departure from 
uniformity in any direction may be readily detected. 

As an example of the possibilities of this method, 
unexpected apparent increases in F-layer ion density, 
oceurring late at night, have been observed with the 
aid of scatter-sounding equipment at Stanford Uni- 
versity. The increases in ion density have been found 
to be in motion from west to east. 

4) Study of ionospheric storms, and possible use 
in storm prediction. Because of the two-way trans- 
mission, seatter-sounding may be expected to provide 
a sensitive indication of absorption changes, and of 
the onset of ionospheric storms. Since many iono- 
sphere storms start at the auroral zone and spread 
southward, one or more strategically located stations 
monitoring this zone could conceivably provide im- 
proved warning of impending storminess. 

5) Comparison of antenna polar patterns. It is 
possible to estimate the vertical angle of arrival of 
the energy in a scatter echo from a knowledge of the 
echo delay time and the measured or estimated 
characteristics of the ionosphere. The relationship be- 
tween scatter echo delay time and vertical angle of 
takeoff, for an assumed parabolic electron distribu- 
tion, is shown in Fig. 3. The parameter p is the ratio 
of operating to critical frequency. It will be seen 
that the minimum time delay portion of the echo 
(i.e., the leading edge) corresponds to energy leaving 
and returning at a definite vertical angle. Knowing 
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this angle, it becomes possible to compare the vertical 
response characteristics of known and unknown an- 
tennas. The advantage of such a procedure is that 
the test is made under conditions closely approaching 
actual practice—i.e., taking into account local ob- 
structions, ground conditions, and the like. The chief 
disadvantage is that if the operating frequency is 
fixed, the test can be made only at certain times of 
day. 

6) Tracking clouds of sporadic-E ionization. From 
time to time there appear in the E region of the iono- 
sphere thin, horizontal, reflecting clouds of ioniza- 
tion the cause of which is not understood. The size of 
these clouds, as well as their time and place of ap- 
pearance, is unpredictable. Some clouds appear to 
move from one location to another; others remain 
fixed. It_is not known whether the apparent motion is 
a consequence of true particle translation due to 
winds, or instead to some change in the position of 
the unknown agency producing the ionization. These 
clouds have in general a high reflection coefficient 
and may be tracked with ease by means of scatter- 
sounding (6). One such cloud is illustrated in Fig. 1, 
and the reflecting properties of the same cloud at a 
somewhat later time are evident in Fig. 2. Tracking 
the motion of such clouds—which is to say, the mo- 
tion of the center of maximum ion density—is greatly 
facilitated by simultaneous scatter-sounding at two 
or more frequencies. The greater penetrating power 
of the higher frequency serves to outline those regions 
having the highest ion density. 

This account would not be complete without’ men- 
tion of certain aspects of scatter-sounding in need 
of further study. At present it is not possible to 


specify the magnitude of the back-scattered echo as 
a function of frequency, time delay, and transmitted 
power. Further experimental and theoretical work on 
the back-seattering coefficient of the earth at the 
lower megacycle frequencies is needed. Explanation 
of the surprisingly great back-seattering power of 
the ocean should also be sought, along with a possible 
connection between this coefficient and ocean wave 
conditions. 

At the present time, the seatter-sounding technique 
may be considered to be proved to a degree which 
highlights the desirability of further investigation of 
these points. 
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Resistance of Solanum Ballsii and Solanum 
sucrense to the Golden Nematode, 
Heterodera rostochiensis, Wollenweber 


W. F. Mai and L. C. Peterson 


Department of Plant Pathology, 
Cornell University, Ithaca, New York 


Resistance to the golden nematode has not been 
found in any commercial potato variety. A search for 
a source of resistance among other tuber-forming spe- 
cies of the genus Solanum has produced somewhat 
more encouraging results. In preliminary experiments 
Ellenby (1) grew 40 wild species of Solanum in in- 
fested soil and found nematode cysts on the roots of 
all species except S. pampasense. In most eases the 
South American species appeared to be less suscepti- 
ble than the English potato varieties. The results of 
later work, however, indicated that all the wild tuber- 
forming species tested were susceptible with the ex- 
ception of S. Ballsii, which appeared to possess a 
high degree of resistance (2). 

The testing of recently introduced varieties, potato 
seedlings, and wild tuber-forming species of Solanum 
for susceptibility to the golden nematode was started 
on Long Island in 1947. All varieties and seedlings 
tested were found to be highly susceptible. Fifty-five 
wild tuber-forming species, including S. pampasense, 
were found to be highly susceptible, with the notable 

1In addition to the species reported as susceptible by 
Ellenby (1, 2), the following were heavily attacked by the 
golden nematode: 8S. andigenum, 8S. Boergeri, 8. chacoense, 
8. Cardenasii, 8. immite, 8. Jamesii, 8. longipedicellatum, 8. 
leptostigma, 8S. losseri, 8. Lechnoviczii, 8. malinchense, 8. 


neoantiporiczii, 8. polydenium, 8S. Soukupii, and 8. subandi- 
genum. 
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exception of S. Ballsii and S. sucrense.? These two 
species were tested over a three-year period in soil 
heavily infested with the golden nematode, and very 
few nematodes developed on their roots. In 1947, re- 
sistance was measured by a determination of the num- 
ber of immature females per gram of root by the 
washed-root technique of Chitwood and Feldmesser 
(3); in 1948, by counts of the cysts on roots at har- 
vest time; and in 1949, by counts of the number of 
immature females on the roots exposed when the in- 
tact soil ball was removed from the clay pot (4). 
Low and consistent readings were obtained with S. 
Ballsii and S. suerense over the three-year period re- 
gardless of the different procedures employed (Table 
ap. 
TABLE 1 


RESISTANCE OF Solanum sucrense AND Solanum Ballsii 
To ATTACK BY THE GOLDEN NEMATODE 


1947 1948 1949 
n 
Variety = 
or species & 
Green Mountain 6 129 10 Many 16 294 
Solanum sucrense 2 0.0 3 4 13 4 
Solanum Ballsii 2 3 10 2 4 0.25 


All available stocks of S. Ballsii originate from the 
Commonwealth Potato Collection at Cambridge, Eng- 
land. Plants from this collection are completely in- 
fected with a virus. Virus-diseased plants of S. Ballsii 
grow slowly and flower poorly. All attempts to cross 
this species with commercial potato varieties or to 
produce seed by selfing have resulted in failure. 

On the other hand, there are indications that S. 
sucrense will cross rather easily with standard potato 
varieties. Unfortunately, the S. sucrense material 
eventually was lost because of virus infection. Addi- 
tional tubers of S. sucrense, to replace those lost with 
virus infection, were obtained from the Common- 
wealth Potato Collection. Plants produced from this 
second importation of S. sucrense, although resistant 
as compared to the variety Green Mountain, were 
more susceptible than plants produced from the origi- 
nal tuber importation. 

To test the possibility of the existence of strains 
varying in golden nematode susceptibity within 8S. 
sucrense, a plant was inbred. The seedlings produced 
were tested for resistance in soil heavily infested 
with the golden nematode. As shown by counts of im- 
mature females on their roots, considerable variation 

2Tubers of the wild species of Solanum were kindly sup- 
plied by J. G. Hawkes and P. S. Hudson from the Common- 
wealth Potato Collection, Cambridge, Eng., and by Donald 


Reddick, of the Department of Plant Pathology, Cornell 
University, Ithaca, N. Y. 
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in nematode infection existed among these inbred 
seedlings (Table 2). From the 80 inbred seedlings 
TABLE 2 


RESISTANCE OF INBRED SEEDLINGS OF Solanum sucrense 
To ATTACK BY THE GOLDEN NEMATODE 


No. immature 


females/soil 
ball (2-yr av) 
Solanum tuberosum L. var. 
Green Mountain 40 729 
S. sucrense from Common- 
wealth Potato Collection 107 69 
S. sucrense seedlings 
#31 4 50* 
#25 5 38* 
#59 4 33* 
#30 28 8 
#16 13 7 
#68 14 4 
#62 8 3 
#51 10 3 
#43 29 1 
#78 4 1 


* 1950 results only. 


tested for resistance to: the nematode, 7 with low in- 
fection readings were selected for further testing. 
When these 7 seedlings were tested the following year, 
results consistent with those of the first test were ob- 
tained. These results indicate that variation in sus- 
ceptibility to the golden nematode exists within the 
species S. sucrense. Attempts to further purify the 
7 selected strains of S. sucrense with respect to their 
resistance to the golden nematode will be continued, 
and use will be made of them in a potato breeding 
program. 
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Biosynthesis and Isolation of 
Radioactive Colchicine? 


E. J. Walaszek,? F. E. Kelsey, 
and E. M. K. Geiling 


Department of Pharmacology, 
University of Chicago, Chicago, Illinois 


The availability of carbon 14 for biological pur- 
poses, and the extreme sensitivity of the radioactive 
isotope tracer technique, make possible studies on the 
metabolism of drugs and poisons in the animal body 
at levels well below the lethal dose. In this paper are 
given (a) the procedures used for the growth of the 

1 This work was done under a contract between the Atomic 
Energy Commission and the University of Chicago. 


2 Public Health Service Research Fellow of the National 
Cancer Institute. 
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Colchicum autumnale plants in the laboratory under 
conditions permitting the incorporation of carbon 14 
into all the constituents of the plants; (b) the ex- 
traction methods used for the isolation of the erude 
alkaloids from the radioactive plants; (c) the chro- 
matographie methods used for the separation and 
purification of colchicine from the other alkaloids; 
and (d) the identification methods used to establish 
the degree of purity of the final product. 


was then allowed to filter through a 2x 15 em column 
of alumina (activated alumina, Grade F-20, manufac- 
tured by Aluminum Ore Company). After washing 
the column with fresh benzene, the colchicine was 
eluted with chloroform (ep; 0.7% ethyl aleohol). The 
residue was dissolved in 1 ml chloroform and 30 ml 
of petroleum ether was added to precipitate the col- 
chicine. The preparation was then centrifuged, the 
petroleum ether decanted, and the process repeated. 


TABLE 1 


Colchicine 


Radioactive colchicine 


Melting point Crystallized from ethyl 


acetate—ethyl ether 


In chloroform 
Optical rotation 
In water 
Ultraviolet absorption spectrum in ethyl alcohol 


Polarographie reduction 


155°-157° (Uncorrected) 
154°-156° (3) 


=- 122° 
c= 0.6708 
l= 1ldm 


[a]o*=-118.6° (3) 


=- 411.7° 
ce = 0.5670 
l= 1dm 
[aly =-409° (3) 


2 max 350 mp (log ¢ = 4.20) 
and 247 my (log e = 4.45) 
(3, 4) 


E% =-1.38 v vs SCE 


155°-157° (Uneorrected) 


=— 121.6° 
= 0.5371 
l= 1dm 


=— 410.6° 
c= 0.5426 
l=1dm 


i max 350 my (log e = 4.23) 
and 245 my (log ¢ = 4.48) 


E% =- 1.36 v vs SCE 


c=1x10°M e=0.75x10"°M 
Carbon tetrachloride, ethyl 0.76 + 0.01 0.77 + 0.01 
Paper chromatograms aleohol, and water 1: 2:1 
R; values Carbon tetrachloride, methyl 0.32 + 0.17 0.34 + 0.01 
alcohol, and water 1: 1:1 
H,SO, Yellow Yellow 
Phosphotungstie acid Yellow ppt Yellow ppt 
Color reactions FeCl, Negative Negative 
FeCl,, after warming with Green Green 
1% HCl 


C. autumnale bulbs that had been wintered were 
allowed to develop about 5-8 in. of leaf growth. At 
that point they were transferred to a sealed growing 
chamber into which radioactive carbon 14 was intro- 
duced in the form of carbon dioxide (1). They were 
given 100 ml carbon dioxide which contained 0.5 ue 
carbon 14/ml gas, approximately every third day, the 
total amount given to each plant being 300-500 ne 
of carbon 14. 

The plants were allowed to grow under these con- 
ditions for 20-30 days, after which the corms were 
harvested, sliced, dried, and powdered. Extraction of 
10-20-g portions of this material was carried out for 
6 hr in a Soxhlet extractor with methyl alcohol. The 
extract was evaporated to a small volume, diluted with 
400 ml of distilled water, and extracted with two 
250-ml portions of petroleum ether in a separatory 
funnel. The aqueous phase was made slightly alkaline 
with sodium hydroxide and extracted five times with 
100-ml portions of chloroform. 

Purification of the crude colchicine was accom- 
plished by resolution on an alumina column. The 
chloroform solution of the crude drug was evaporated 
to dryness, and the residue taken up in benzene, which 


The almost colorless product was then collected and 
stored over P,O, in a desiccator protected from light. 
Yields were 0.1-0.2%. 

Colchicine was also isolated from the leaves of 
radioactive C. autwmnale plants. The extraction 
method used for the corms was not feasible because 
of the pigments and other constituents of the leaf; 
2-8 g of the ground leaves were extracted with methyl 
aleohol in a Soxhlet extractor. The methyl alcohol 
solution was evaporated to dryness, suspended in 100 
ml of distilled water, and filtered. The clear filtrate 
was extracted twice with 100-ml portions of petroleum 
ether and once with 100 ml of ethyl ether. The 
aqueous fraction was then extracted with five 50-ml 
portions of chloroform. The chloroform extracts were 
combined and evaporated to dryness. The residue was 
dissolved in benzene and filtered through a 1.8x14 
em column of Florisil (60-100 mesh), and the column 
washed with 30 ml of benzene. A mixture of benzene 
and acetone (9:1) was then used to develop the 
column. A green pigment was eluted with 60-100 ml 
of this mixture, and the colchicine remained behind. 
The colchicine was then eluted by 300 ml of acetone; 
an orange pigment was left on the column. The acetone 
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solution was evaporated to dryness, and the residue 
taken up in benzene and allowed to filter over an 
alumina column, as described above for the crude 
colchicine fraction from the corms. Elution of eolchi- 
cine was accomplished with chloroform. Yields were 
from 0.04% to 0.08%. : 

Various methods of identification were used for the 
characterization of our radioactive colchicine. Table 1 
gives the comparative results obtained with our radio- 
active colchicine and with a pure sample of colchicine 
which was obtained by purifying a U.S.P. sample 
using the method suggested by Ashley and Harris 
(2). Wherever possible, comparisons were made with 
the constants for pure colchicine which were deter- 
mined by Santavy (3) and Santavy and Reich- 
stein (4). 

Melting points were obtained with a Fischer-Johns 
melting point block. There was no depression of the 
melting point when a sample of the radioactive 
colchicine was mixed intimately with an equivalent 
amount of the pure nonradioactive alkaloid. The 
optical rotations were in close agreement and were 
determined with the use of a J. and J. Frie research 
model polarisecope. A model DU Beckman quartz 
spectrophotometer was used to obtain the ultraviolet 
absorption spectrum. 

The polarographie reductions were carried out using 
a Heyrovsky polarograph, Model XII, manufactured 
by E. H. Sargent. All solutions polarographed were 
0.1 M in respect to lithium chloride, which was used 
as the supporting electrolyte. When equal concentra- 
tions of the normal and radioactive colchicine were 
polarographed, the diffusion currents were equal in 
magnitude. 

Paper chromatograms were obtained using strips of 
Whatman #1 filter paper. The values reported are 
averages of several determinations, and comparative 
samples were always run simultaneously (5). The 
solvent systems found to be best suited for our 
purposes were the bottom phases of well-shaken 
mixtures of carbon tetrachloride, ethyl alcohol, and 
water 1: 2:1, and carbon tetrachloride, methyl] alcohol, 
and water 1: 1:1. In order to visualize the chromato- 
gram we used a solution of phosphotungstie acid 
(Scheibler’s reagent), which was found to be the best 
of a number tested by us. This gave a bright-yellow 
color against a colorless background and also gave 
a color with all the other related alkaloids which occur 
with colchicine in C. autumnale. Another method of 
visualizing the colchicine and colchicinelike compounds 
was found to be ultraviolet light, which gave a yellow 
color to the spots where the substances were to be 
found, whereas the rest of the paper strip remained 
blue. 

The carbon tetrachloride—methyl alcohol—water sys- 
tem was found to be the best for separating colchicine 
from the many similar compounds with which it 
occurs. Using this solvent system, we were able to find 
at least 4 components other than colchicine in com- 
mercial U.S.P. colchicine preparations, and hence it 
was for this reason that the comparisons were done 
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on the colchicine prepared by the method of Ashley 
and Harris (2), which gave only one band on the 
paper chromatogram. 

A small amount of radioactive colchicine was mixed 
with carrier and chromatographed, using the carbon 
tetrachloride—-methyl aleohol-water system. It was 
found that all the disintegrations that were due to 
the radioactive colchicine were found at the spot 
identified as the pure nonradioactive compound. 

The ferrie chloride reaction which is given by col- 
chiceine was negative for our radioactive compound. 
However, upon warming it with 1% HCl, the FeCl, 
reaction was positive, indicating the conversion of the 
radioactive colchicine to colechiceine. Upon chromato- 
graphing the hydrolysis product in the carbon tetra- 
chloride—methyl aleohol—-water system, we found that 
it had an Ry of essentially zero. A sample of col- 
chiceine prepared from colchicine by hydrolysis (6) 
gave an identical Ry. 

The radioactive colchicine was also subjected to 
microanalysis.* The alkaloid was crystallized from 
ethyl acetate-ethyl ether, and dried for 2 hr under high 
vacuum over P,O, at 100° C, C,.H,,0,N (399.43) : 

Caled: C, 66.15%; H, 6.31%. 
Found: C, 65.78%; H, 6.64%. 


The specific activity of the colchicine obtained was 
27 ue/g as determined with the internal Geiger counter 
in use in our laboratories (7). This is equivalent to 
40,000 epm/mg colchicine under optimal solid sample 
counting conditions, thus permitting the detection of 
as little as 0.1 ug of colchicine. Since the extraction of 
colchicine from biological samples is relatively simple, 
the level of radioactivity is adequate for in vitro and 
in vivo experiments. Preliminary investigations cover- 
ing the metabolism of radioactive colchicine in normal 
and tumor-bearing mice have already been reported 
(8). 

In addition to the colchicine, we have isolated in a 
radioactive condition five other related alkaloids from 
C. autumnale. At the present time we are growing 
colchicum plants in a large chamber using daylight 
illumination. Preliminary results as evidenced by the 
uptake of carbon 14 by the plants indicate that we 
shall have a five- to eightfold increase in the specific 
activity of colchicine. 
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Polymerization in Liquid Ammonia 


Fred Leonard and Paul Fram 


Army Prosthetics Research Laboratory, 
Walter Reed Army Medical Center, Washington, D. C. 


It has been reported (1) that glycollic acid amide 
and rhodizonie acid are formed when sodium is al- 
lowed to react with carbon monoxide in liquid am- 
monia and ammonium chloride is added to the reacting 
mixture prior to evaporation of the ammonia. Gly- 
collic acid amide is obtained in best yield (15-20%) 
when the sodium is added in small quantities and care 
is taken to exclude oxygen from the reaction in- 
gredients. Essentially the same technique is used in 
this laboratory for the polymerization of acrylic acid 
esters to low molecular weight polymers. In this in- 
stance the method of Beaman (2) is used, whereby the 
acrylic acid ester is added drop by drop to a solution 
of sodium in liquid ammonia and ammonium chloride 
is added to the reaction mixture prior to evaporation 
of the ammonia. 

It oceurred to the authors that an interesting 
parallelism exists between both reactions, and perhaps 
the same underlying mechanism may explain the for- 
mation of glycollic acid amide and rhodizonic acid, 
on the one hand, and the acrylic acid ester polymer, 
on the other. In regard to the polymerization of vinyl 
monomers in liquid ammonia, Beaman (2) and Evans 
et al. (3) have postulated that the reaction occurs by 
an anionic mechanism, and is initiated by the amide 
ion according to the following formulation: 


A) NH; +CH,=CH NH,—CH,—CH- 


B) NH,—CH,—CH- + CH,=CH ——> NH,—[CH,—CH]; 


In the absence of oxygen, and in a reducing at- 
mosphere, the glyoxalic acid amide formed as the 
result of the proton transfer could easily be reduced 
to the glycollic acid amide, namely: 


NH,—C=0O NH,—C=0O 
Reduction 
=0 HC—OH 
H H 


The initial step in the formation of rhodizonie acid 
is explainable by the same ionic mechanism: 


NH, + 6 CO————— NH, 


o=C NH, 
bo Chain transfer 
Cc 
NH, 
bo 
o=t bo 


(Initiation) 


(Propagation) 


C) NH,—(CH,—CH) .- + H—NH, ——> NH,(CH,—CH),z—H+NH, (Termination and chain transfer) 


Termination of the growing chain is postulated to 
occur by proton transfer from the liquid ammonia. 

The mechanism cited dictates the presence of nitro- 
gen in the polymer in the form of an amine, and evi- 
dence obtained at this laboratory indicates that nitro- 
gen is present in a polymer of ethyl acrylate made 
according to this reaction, and the infrared absorp- 
tion spectrum (4) gives further evidence of the prob- 
able presence of an NH, group. 

Applying the same mechanism to the formation of 
glycollic acid amide, the following steps may be noted: 


A) NH; +CO——> [NH,—CO]- 


NH,—O=0 

B) [NH,—C=0]-+co—> 

NH,—c=0 NH,-C=0 

298 


The acid amide thus formed could possibly be con- 
verted to rhodizonic acid via an acyloin-type or ben- 
zoin-type condensation. 

The ionic chain mechanism presented accounts for 
the polymerization of the vinyl monomer, on the one 
hand, and for the “polymerization” of carbon mon- 
oxide to glycollic acid amide, on the other. It also ac- 
counts for the initial formation of a hexamer of car- 
bon monoxide which may be cyclized to rhodizonie acid 
through an acyloin- or benzoin-type condensation. It 
is conceivable that under favorable conditions—e.g., 


(Initiation) 


(Propagation) 


(Termination and chain transfer) 
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low concentration of ammonia and high concentration 

of carbon monoxide—higher polymers of carbon mon- 

oxide may be formed. 
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Dental Caries in Rats Fed a Diet Containing 
Processed Cereal Foods and a Low 
Content of Refined Sugar 


F. J. McClure 

National Institute of Dental Research, 
National Institutes of Health, 

U. S. Public Health Service, Bethesda, Maryland 


There has been slow progress in formulating dietary 
regimens on which laboratory animals develop dental 
caries, which may be regarded in all respects as a 
satisfactory analog of human dental caries. The coarse 
particle diets of Shibata (1) and Hoppert, Weber, 
and Canniff (2) and the refined diets containing an 
excessive amount of sugar (3-5) produce carious 
lesions which occur almost exclusively on occlusal sur- 
faces and originate, with very few exceptions, only 
in the deep fissures. The identity of this type of caries 
with human dental caries has been questioned for 
numerous reasons (6, 7). One of the most discon- 
certing facts of such experimental caries is the general 
failure of caries to develop on buccal, lingual, or 
proximal surfaces, whereas these surfaces in human 
dentition are highly susceptible to caries. During the 
course of our present studies, however, Stephan (8) 
reported that low-fat, high-sugar diets, consisting 
chiefly of skimmed milk powder and cane sugar sup- 
plemented with cod liver oil, induced buccal and 
lingual surface caries as well as proximal and occlusal 
surface caries in white rats. It has been observed also 
that the Syrian hamster may develop a cervical type 
of surface caries in addition to buccal caries, on a 
finely powdered diet consisting chiefly of powdered 
corn meal and whole milk powder (9) and also on a 
diet of whole wheat flour, cornstarch, confectionary 
sugar, whole powdered milk, and alfalfa (10). In one 
other species (the cotton rat), caries is produced under 
a number of dietary regimens but presumably occurs 
only “deep in the occlusal fissures of the molars” (17). 

The cariogenic properties of the following basal diet 
(586) are being studied: 


Ingredients Percentage 
Cerelose (commercial glucose) ............ 18.0 
Enriched rye bread (dry) ........ 25.0 
Enriched white bread (dry) 25.0 
Cooked rolled oats (dry) ........... . 15.0 
Cooked yellow corn grits (dry) ............. 15.0 
Sodium chloride 2.0 
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Fic. 1. A, lower buccal surfaces showing “orange peel” 
appearance of extensive white opaque area. At this stage, 
enamel will crumble easily on probing. Initial white areas 
may be smaller and more sharply defined. B, enamel is de- 
stroyed, exposing areas of dentin. C, further destruction on 
interproximal and distal areas. D, caries below gingival line 
and extensive destruction of occlusal areas. 


The rolled oats and corn grits were cooked about 1 hr, 
dried at 100° C, and ground to a fine powder. The 
bread was dried at 100° C for a period of approxi- 
mately 8 hr to a golden-brown color and ground fine. 
Vitamin B concentrates were added to provide thia- 
mine 2.0 ppm, riboflavin 3.0 ppm, pyridoxine 2.5 ppm, 
caleium pantothenate 20.0 ppm, choline hydrochloride 
1000 ppm, and inositol 25.0 ppm. Vitamin A and D 
concentrate (Natola) was given in separate feed cups 
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(or directly by mouth) twice weekly to provide ap- 
proximately 4000 units of A and 800 units of D 
weekly. The rats were housed, usually in pairs, in 
screen-bottomed cages, and the diet was started at 
weaning. In other experiments rats were given the 
diet from birth, and were on a sawdust surface prior 
to weaning. In this case the litters remained intact 
until the end of the experiment. All the rats were of 
the Holtzman strain and were obtained from the stock 
colony at the National Institutes of Health. This 
colony is maintained on a stock diet consisting of 
Purina lab chow and greens given twice weekly. Bread 
and milk are given daily during the first 2 weeks of 
life. The rats were sacrificed after about 90 days 
on the diet, the heads were autoclaved, and the flesh 
was removed. Prior to examining the teeth, the max- 
illae and mandibles (teeth in situ) were kept under 
water and in a refrigerator. The teeth were allowed 
to dry while being examined for caries under low 
power magnification. During this slow drying the 
initial white opaque areas, a characteristic effect of 
this diet, appeared easier to detect. 

The gross appearance of the carious lesions pro- 
duced by feeding Diet 586 is shown in Figs. 1 and 2. 
Initially, the carious process appeared as an opaque 
elongated area in the enamel, which progressed 
through various stages as shown in the photographs 
to an involvement of the dentin and loss of the entire 
tooth. The carious areas most frequently follow the 
gingival outline. Caries occurred mostly on buccal sur- 
faces of lower molars, but was not limited to lower 
teeth or to buccal surfaces entirely. Lingual and mesial 
surfaces were sometimes involved. Occlusal caries was 
present but, unlike the occlusal caries previously re- 
ferred to (1-5), did not appear to originate con- 
sistently deep in the sulci of the tooth. 

Diet 586, which appears instrumental in producing 
this type of caries, is deficient in a number of dietary 
essentials. Growth is much below normal, and mortal- 
ity may be high, particularly if the diet is started at 
birth. It should be noted, however, that this diet does 
not involve a coarse particle factor and that the con- 
tent of sugar (18%) is relatively low. The obvious 
inadequacy of the cereal protein in the diet, particu- 
larly the lysine content, and the fact that the cereals 
have been heat-processed, have suggested a somewhat 
new approach to problems of nutrition in relation to 
dental caries. Much information has accumulated con- 
cerning the effects of heat-processing and storage on 
the nutritive properties, particularly the protein value, 
of foods (12-15). These effects are being investigated 
specifically in connection with the caries potential of 
Diet 586. The results with the diet are of special 
interest also because the initial appearance and gen- 
eral development of the carious process and the in- 
volvement of the lingual, buccal, and proximal molar 
tooth surfaces are strikingly similar to human dental 
caries. 

Our past experiences in encountering unexplained 
variations in caries production among groups of rats 
have been duplicated in our current studies with Diet 
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Fic. 2. A, upper buccal surfaces showing typical carious 
areas; B, destruction in mesial, interproximal and occlusal 
areas of lower molars ; C, advanced caries in first and second 
lower molars; D, complete loss of second lower molar, ad- 
vanced caries in first and second lower molars. 


586. These variations relate both to the number of 
animals in a group which will develop caries, as well 
as the number of teeth involved and the extent of the 
carious process in each individual tooth. Under seem- 
ingly identical conditions, groups of rats given Diet 
586 may show a disconcerting variability in caries 
production. However, over a period of 2 years, and 
in studies on approximately 500 rats, the above diet 
has continued to produce caries of the type described 
in relatively large numbers of animals. 
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Weight and Body Temperature in Mammals 


Peter R. Morrison and Fred A. Ryser 


Departments of Zoology and Physiology, 
University of Wisconsin, Madison 


In a recent paper Rodbard (1) proposed that the 
mean normal body temperature of various mammals 
bears a simple relation to the body weight: specifi- 
eally, that the temperature is directly proportional 
to the logarithm of the body weight in animals smaller 
than 1 kg (7 =C+1.5 log W), and inversely propor- 
tional in larger animals (T= C’-1.5 log W). Values 
for 30 species were selected from the literature to sup- 
port this thesis, and these data as figured did indeed 
show close adherence to the postulated relation. 

However, recent studies on body temperatures in 
smaller mammals, together with a general considera- 
tion of values in the literature, have convinced us that 
this relation is not valid, and that the appavent cor- 
relation (1) resulted from an inadequate represen- 
tation of data. Further, even certain of the species 
there presented would not fit the postulated relation 
were it not for what appear to be errors of three- to 
thirtyfold in the average adult weights. 

The data presented here are limited to two major 
sources, since it is not feasible to give a complete 
listing of mammalian temperatures from the litera- 
ture and since such further values do not alter the 
conclusions. The two sources are Wislocki’s review 
article (2), which principally relates to the larger 
mammals (2-2000 kg), and recent unpublished meas- 
urements! which cover a number of the smaller mam- 
mals (1-2000 g). All data available from these two 
sources are presented, with the exception of values 
on monotremes, marsupials, edentates, and bats, 
groups in which a low level and/or a considerable 
lability of temperature is found. Values for hiberna- 

1 These studies were supported in part by a research grant 
from the Wisconsin Alumni Research Foundation and by a 
contract between the University of Wisconsin and the Alaskan 
Air Command, Arctic Aeromedical Laboratory, Ladd AFB, 


Fairbanks. We are particularly indebted to Earl H. Herrick 
for the specimens of Perognathus and Reithrodontomys. 
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LOG BODY WEIGHT IN GRAMS 


Fic. 1. Body temperature in various mammals as a func- 
tion of body weight. Open symbols, Carnivores (Mustela, 
Vulpes, Callorhinus, Leo, dog, cat, ferret); point symbols, 
Insectivores (Blarina, Scalopus, Erinaceus) ; lined symbols, 
Ungulates (sheep, goat, camel, pig, horse) ; crossed symbols, 
Primates (Perodicticus, Galago, Lemur, Cerocebus, Cynopithe- 
cus, Cercopithecus, Macacus, Aotus, Leontocebus, Callithria, 
Ateles, Cebus, Papio, Pongo, Pan, Homo); quarter-closed 
symbols, Proboscidians (EHlephas, Lorodonta) ; half-closed 
symbols, Lagamorphs (Sylvilagus) ; three-quarter-closed sym- 
bols, Cetaceans (Orca, Tursiops); closed symbols, Rodents 
(Microtus, Zapus, Clethrionomys, Perognathus, Reithrodon- 
tomys, Peromyscus, Dicrostonya, Eutamias, Glaucomys, Ci- 
tellus, Marmote, Tamiasciurus, Erethrizon, Coendou, Cy- 
nomys, Cavia). Squares, after Wislocki (2), averages of 
individual measurements or midpoints of ranges: circles, 
unpublished data representing an average of 40 measure- 
ments/species on 1-30 individuals. 


tors represent active, nonhibernating animals. Al- 
though some of these values represent less reliable 
or less extensive measurements than others, it was felt 
of paramount importance to avoid any selective bias 
that might be involved in eliminating individual spe- 
cies. Values for body weight represent either meas- 
urements on the animals in question or estimates of 
the average adult size taken from more general ref- 
erences (3-5). 

These data are presented in Fig. 1, where body tem- 
peratures are plotted as a function of the logarithm 
of the body weight. The points are distinguished ac- 
cording to source and order of mammal, to show the 
diversity of representation in the various weight 


TABLE 1 


AVERAGE Bopy TEMPERATURES IN MAMMALS BY 
CLASSES 


Weight Body temp in °C 


chee Av values 
(g) for species Range Mean 
10-10? ll 35.8-40.4 37.8 
12 35.8-39.5 37.8 
17 36.4-39.5 38.0 
10*-10° 8 36.0-39.5 87.9 
10™-10° 6 36.4-39.5 37.8 
10*-10" 2 35.9-36.1 36.0 
10 -10° 56 35.8-40.4 37.8 
10-108 4 36.5-37.5 37.1 
1-10 2 37.8-38.0 37.9 
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classes. The mean of the 56 temperature values is 
37.8°. The distribution, far from showing any linear 
correlation, appears to be entirely random, and no 
trend can be discerned. Ranges and mean values for 
the body temperature by logarithmic weight classes 
are summarized in Table 1. In animals ranging from 
15 g to 700 kg, the mean class temperatures varied by 
less than +0.2°. The very close agreement of these 
values is fortuitous for such small groups in view of 
the variability of the individual species values 
(0 =1.23°; o7=0.40), but it illustrates strikingly the 
independence of weight and body temperature. The 
next weight class (1000-10,000 kg) is represented by 
only the two genera of elephants, and although their 
temperature (36.0°) is lower than the other averages, 
this can hardly be considered a trend. 

Measurements at the extremes of mammal size may 
be of particular significance in their bearing on this 
question. In the whale, Zenkovie (6) reported an aver- 
age temperature of 37.6° within 1 hr of death and 
37.1° within 2 hr of death in 4 of the larger species 
(est. adult wt, 5-10 x 10’ g). Although these values are 
lower than the general average of 37.9°, they fall 
within one standard deviation of that value and are 
actually a degree higher than that for the next smaller 
animal, the elephant. 


BODY TEMPERATURE IN °C 


LOG BODY WEIGHT IN GRAMS 


Fic. 2. Mean body temperature by logarithmic weight 
classes as a function of body weight. Vertical bars show 
standard deviations of the means; circle radii show standard 
errors of means; number of species averaged as indicated. 
The greatest difference, 0.2°, lies between the means of groups 
4 and 6 and corresponds to a t value of 0.58. Even the differ- 
ence between group 4 and the pooled values for group 6, plus 
the low elephant values (broken circle and bars), corresponds 
to a t value of only 1.1, still far below the required level for 
significance. Rodbard’s postulated relations are shown as two 
broken lines. 


At the other end of the size scale, recent measure- 
ments on the harvest mouse (Reithrodontomys), one 
of the smallest mice, with a weight of 9 g, have shown 
a body temperature of 38.0°. The only other infor- 
mation we have found in the literature on animals of 
less than 10 g is a single measurement of 37.8° on a 
shrew (Sorex fumeus) by Kendeigh (7). These values 
are both within 0.2° of the over-all average for mam- 
mals. Fig. 2 summarizes these data, showing the mean 
temperature values by logarithmic weight classes and 
their variability, together with Rodbard’s postulated 
relations. It may be noted that in the case of the 
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highest and lowest weight classes the latter relation 
deviates from the actual values by 3°. 

Body temperature may be influenced by many 
variables: the taxonomic group, the diet, general or 
seasonal heterothermism, the latitude of origin, activ- 
ity, the ambient temperature, ete. Indeed, as more 
data become available, some correlation with weight 
may be found within selected homogeneous groups.’ 
But as a general phenomenon the body temperatures 
of various species of mammals must be considered to 
be independent of their weights. 
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2A suggestion of such a trend within several of the orders, 
particularly in the carnivores, may be seen in Fig. 1. How- 
ever, the numbers of species available for comparison in any 
single order are so few (6-19), and the variability is suffi- 
ciently great, that this issue cannot be decided on the basis 
of the data presented here. 


Maintenance of Contraction of Embryonic 
Chick Hearts in Vitro 


J. C. Gray and E. W. Powell 


Biological Laboratory, 
‘Western Reserve University, Cleveland, Obio 


By the use of the culture medium given below it has 
been possible to keep 72-hr chick embryo hearts alive 
and contracting for over 90 days. They were killed 
and fixed for study at about this time, so that we 
do not know as yet how long they will continue to 
function in vitro. The embryonic hearts are cultured, 
with the medium, on perforated cellophane disks in 
Carrell flasks. The flasks are tightly stoppered with 
sterile rubber stoppers. During the long culture period 
the flasks are never opened, and no change is made of 
the culture medium. Such a procedure is unusual in 
tissue culture. 

The behavior of the cultured hearts varies after a 
few days. Some continue to contract as a unit 
throughout the entire period. Some show a contraction 
of the sino-atrial region in a phase different from that 
of the ventricle-bulbus region. Others finally contract 
only in the sino-atrial region, with an occasional 
spasmodic contraction of the ventricle-bulbus region. 

In most cases there is practically no cell prolifera- 
tion in the form of cell outgrowths and migration such 
as is usual in cultures of pieces of embryonic heart. 
The cultured hearts show a diminution of total size as 
the culture period continues. 

The culture medium used in these experiments 
would seem to be of value for maintaining a function- 
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ing embryonic organ so that the effects of experi- 
mental environmental conditions may be studied. The 
medium is prepared in the following way, under sterile 
conditions: 5/9 ml (10 drops from a volumetric 


pipette) of yolk from the 72-hr incubated egg is added 
to 24 ml of Tyrode’s solution. No further sterilization 
is done before using this as a culture medium. 
Manuscript received March 21, 1952. 


Comments and Communications 


Sponsored Research 


THE issue of January 18 contained an exchange of 
letters between F. A. Middlebush, president of the 
Association of American Universities, and Oliver 
Buckley, chairman of the U. 8. Science Advisory 
Committee, concerning basic personnel policy to be 
adopted both by government and universities in re- 
spect to emergency research contracts. 

Although I find myself in substantial agreement 
with all the aims outlined by Dr. Middlebush and with 
many of his recommendations, I cannot help but feel 
that he has ignered a very important aspect of the 
more general problem of sponsored research pro- 
grams and faculty compensation. In particular, when 
he says that “. . . universities . . . avoid policies which 
make educational and basic research activities poor 
relations of sponsored research,” I feel he is ignoring 
the well-known fact that, through lack of adequate 
funds, most universities are today placed in the un- 
fortunate position of not being able to avoid adopt- 
ing policies that make educational and basic research 
activities poor relations, not only to sponsored re- 
search but also to government and industrial research 
quite generally. Most vniversities are not paying ade- 
quately for faculty services nor, in the main, are they 
sufficiently endowed to do so. 

Since there is no absolute yardstick for measuring 
what is an adequate salary, adequacy can only be 
gauged by such results as (1) the attractiveness of 
faculty positions to younger, qualified people plan- 
ning careers, and (2) the competition offered by other 
employment to faculty members. Without being able 
to quote figures, it is my personal observation that 
most universities are coming off second best on both 
these scores, and that the present situation, if allowed 
to continue, will eventually result either in low fac- 
ulty morale or, over a long period of time, a real 
shortage of topflight talent in the academic field. 

Although I am not able to suggest any remedy for 
this situation, I do not feel that arbitrarily restricting 
the temporary recourse offered by higher remuneration 
from emergency contracts will have any result other 
than to increase the discontent among those so re- 
stricted and further encourage the flight from univer- 
sity positions. I believe, on the contrary, that if spon- 
sored research, emergency or otherwise, can be used 
to increase faculty salaries through this rather trying 
period of inflation, and so keep good men at academic 
posts, then this temporary remedy should be wel- 
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comed, at least pending the end of the period or the 
discovery of some longer-range solution. I do not be- 
lieve that such an expedient, properly administered, 
should result in any real disruption of our universi- 
ties—certainly no more so than is already extant in 
the nature of the present emergency and the present 
existence of emergency research. 

Sipney W. Benson 
Department of Chemistry 
University of Southern California 


Aerosol for Controlling Herbarium Pests 


One of the serious problems in a herbarium is the 
protection of specimens from damage by insects. Ex- 
perience at the U. S. National Arboretum reveals two 
pests: cockroaches and cigarette beetles. The usual 
methods of control employ bichloride of mercury, ear- 
bon bisulfide, hydrocyanie acid gas, paradichlorben- 
zene, or naphthalene. An innovation proposed by 
Hugh O’Neill (Rhodora, 40, 2, [1938]) advocated 
baking the specimens to eliminate infestation. 

Since all these techniques have various shorteom- 
ings, experiments were undertaken to find a better 
solution of the problem. Preliminary tests with ordi- 
nary household aerosol bombs indicated satisfactory 
control, but the containers were too small, as well as 
too expensive, for a large herbarium. Furthermore, 
it was thought that the petroleum base of the usual 
formula might eventually result in discoloration of the 
herbarium sheets. After consultation with R. A. Ful- 
ton and F. F. Smith, of the Bureau of Entomology 
and Plant Quarantine, USDA, a large, refillable 
bomb and a special, nonoily formula, with the follow- 
ing ingredients was recommended : 


Grams 
Pyrethrum extract. ................ 40 
Cyclohexanone ............. 60 
100 
Freon ......... 


Although one application is considered to be effec- 
tive for a year, the treatment is given semiannually. 
Four hours are required for 250 herbarium cases, 
most of the time being consumed in opening and 
closing the doors. On the basis of cost, not only of 
materials but also of operators’ time, the aerosol is 
unquestionably cheaper than any of the other methods. 
In comparison with the bichloride of mercury tech- 
nique, formerly used at the National Arboretum, the 
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savings are estimated to be $3000 a year. A further 
advantage is in the elimination of the concomitant 
health hazard. 

Conceivably, this aerosol control of pests might 
have application for the protection of other kinds of 
museum collections, especially those of a biological 
nature. W. ANDREW ARCHER 
Herbarium, The National Arboretum 
Washington, D. C. 


Oxidation of Ascorbic Acid to Dehydro- 
ascorbic Acid at Low Temperatures 


In our work with ascorbic acid we have had occa- 
sion to store some of our plant material in a deep 
freezer at a temperature of —- 20° C for several days 
and, on analyzing the material, we have found that all, 
or practically all, the ascorbic acid had been oxidized 
to dehydroascorbic acid. As we have not found this 
information in the literature, and feel that it may be 
of some importance to other investigators, it seems 
appropriate to publish this short note. 

Table 1 shows several experiments with different 


TABLE 1 
INFLUENCE OF TREATMENT AND STORAGE OF PLANT 
MATERIAL ON OXIDATION OF ASCORBIC ACID 
TO DEHYDROASCORBIC AcID (IN MG/100¢ 
OF FRESH PLANT MATERIAL) 


No. 
days Total 
Plant stor- as- Dehydro- 
reatment . ascorbic 
material age corbic acid 
at acid 
-20°C 
Cocklebur 
Leavesfrom Frozen 3 53.0 53.0 
flowering 
plants Fresh 
Leavesfrom Frozen 3 52.8 51.0 
vegetative 
plants Fresh 
Soybean leaves Fresh 0 117.0 6.7 
Frozen 1 100.0 80.0 
ee 2 100.0 83.5 
Tomato leaves Fresh 0 31.5 7.5 
Frozen fresh 1 29.0 22.5 
3 27.0 24.0 
19 24.7 24.7 
54 30.3 30.0 
Lyophylized 1 23.5 9.0 
es 3 23.0 9.5 
19 25.7 10.3 
54 31.3 12.7 


plants, all demonstrating the same thing; namely, that 
at a temperature of - 20° C oxidation is quite rapid, 
and, if one is interested in keeping the vitamin C in 
the reduced form, some other means of storing should 
be found. In enzyme studies it is a common practice 
to lyophylize the material to be used if it cannot be 
studied at once. Accordingly, some tomato leaves were 
lyophylized, and others were packaged and put in the 
deep freezer at once. The lyophylization reduced the 


weight to about 10% of the fresh weight, which is 
about the same as that obtained by drying the plants 
at 95° overnight. The dried material was packed in 
weighing bottles and stored at the same low tempera- 
ture as the fresh material, and determinations were 
made at intervals. Over a period of 54 days of storage, 
only 16.7% more ascorbic acid had been oxidized than 
was present in this form in the original fresh material, 
whereas in the same material stored fresh at - 20° for 
even as short a time as 24 hr there had been an in- 
crease in the oxidized form of 53.8%. After 54 days 
all the ascorbic acid was present as dehydroascorbic 
acid. The variation in total ascorbic acid at different 
periods of analyses is probably due to sampling rather 
than to any deterioration, as is shown in the last deter- 
mination 54 days after harvesting. 

It is rather surprising that there should be this 
rapid oxidation at such a low temperature. Mills, 
Damron, and Roe (1) report that in orange juice 
stored at 2° C there was a slow oxidation, and that 
after 38 days of storage there was still about 30% 
of the total vitamin C present in the reduced form. 


Reference 
1. MILLs, M. B., Damron, C. M., and Rog, J. H. Anal. Chem., 
21, 707 (1949). 
F. G. GustTarson 
A. R. Cooke 
Department of Botany, University of Michigan 


Passport Procedures 


Avr HIS news conference on June 18 Secretary of 
State Dean Acheson made the following extemporane- 
ous remarks concerning passport procedures: 


I should like to talk with you for a few moments about 
the passport work of the Department. I am doing this 
because it has been the subject of discussion throughout 
the country pretty much over the years but rather inten- 
sively in the last few weeks. 

The criticisms of the Department fall into two main 
categories. 

One of them comes from very determined efforts which 
have been made by Communist organizations who attack 
the Department and undermine its work in order to ob- 
tain greater freedom of movement for people engaged in 
the Communist movement and in Communist-front organi- 
zations. There was recently a meeting in Chicago which 
was devoted to this purpose. It was a meeting of an 
organization called the ‘‘ American Committee to Survey 
Labor Conditions in Europe.’’ This was an organization 
which had sent propaganda groups to Moscow, and the 
purpose of the meeting was to start a vigorous campaign 
against the State Department because of its passport 
policy with respect to Communists. With that criticism I 
am not concerned. We expect that, and that, of course, is 
a matter to which we will pay no attention. 

There are other discussions by people who are not in 
any way affiliated with such groups who are sincerely 
worried about procedures, although they do not, I think, 
attack the principles upon which we operate. They are 
concerned about our procedures, and it is about those 
procedures, against the background of the passport, the 
development of the passport over the past 30 years or 
so, that I wish to speak. 
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In the first place I would like to say a word about Mrs. 
Shipley, who is the head of the Passport Division in the 
State Department. She has been there for many years. I 
myself have been a colleague of Mrs. Shipley for the past 
12 years, and in various capacities which I have held in 
the Department I worked very closely with her. I do not 
know any person in the service of the Government who 
brings to her work greater devotion, greater sense of 
public obligation and public duty, greater knowledge of 
the field, and greater skill than does Mrs. Shipley. I be- 
lieve quite fortunately that view is widely held through- 
out the country. I have the greatest confidence in Mrs. 
Shipley and her administration of the Passport Bureau. 

Now a word about passports and this matter of free- 
dom of travel. Before World War I the passport was a 
fairly rare document. When I was a young man, the first 
two or three times that I went abroad one could, if one 
wished, come to the State Department and obtain a pass- 
port if the Government felt one was entitled to this official 
identification. But most people did not do that. It was 
not required, and they traveled perfectly freely, got on a 
boat and went where they wished to go. 

During World War I an official document permitting 
one to travel was required almost universally, and this 
involved a sanction on the part of at least two govern- 
ments. The government .of the traveler’s own country 
gave him an official paper signed by a high official of the 
government identifying the person as a citizen of that 
country and sponsoring to that extent his travel abroad. 
The receiving country then had to look at the document 
and grant a visa. So travel took on a more official char- 
acter than it had before. 

The American Government always in issuing passports 
exercised some judgment, and was required to exercise 
some judgment. Nobody has any serious question of the 
fact that people who are fugitives from justice, people 
who are mentally ill, people who are setting out on a 
mission adverse to the national interests of the country 
concerned cannot expect to be given an official document 
permitting them to travel. That has always been true, and 
under the law the Secretary of State has to exercise his 
discretion and his good sense in this matter. I believe 
that that has been exercised fairly and properly as long 
as I can remember, and that deals strictly with the ad- 
ministration of Mrs. Shipley. 

Recently other considerations have become invoived: 
the growth of the Communist conspiracy; the growth of 
the Communist front organizations; the growing aware- 
ness by both our courts and Congress that members of 
this organization were engaged in activities detrimental 
to the national interests of the United States have led the 
Congress to pass legislation dealing with people of this 
sort which is not yet operative and has led the Depart- 
ment to give consideration to the appropriateness of issu- 
ing passports to such people. This, by no means, concerns 
the great category of people who are denied them. There 
are all the other categories which I mentioned earlier. 

Now, I would like to put this whole matter in a certain 
statistical perspective. For instance, between July of last 
year and the thirty-first of May of this year, 325,000 pass- 
ports have been issued by the Government of the United 
States. During that period, 95 requests for passports were 
denied because of evidence of membership in subversive 
organizations, and another 95 passports were recalled, 
after action by the passport holders indicated subversive 
affiliation or intent. So, this is the quantitative dimension 
of the problem with which we are dealing. That, of course, 
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does not solve the problem at all. Whether only 95, or 
only one, have been denied, if that one was improperly 
denied through improper procedures or was whimsically 
denied, or unjustly denied, that would be wrong and 
would require corrective action. 

In my judgment, there has been no arbitrary action of 
any sort. The action has been taken to the very best judg- 
ment of the persons concerned, Our procedures are not 
perfect. The judgment of these human beings may not 
be perfect, but it is exercised as fairly and as well and 
as much in the devotion to the public interest as is pos- 
sible for human beings to do. We can always improve 
our procedures. We are always trying to improve our 
procedures. They are flexible in growing, and we are at 
work now on improving them. 

Perhaps you would like to know what they are. They 
are as follows: When an application is received for a 
passport at the Passport Bureau, the files of the Depart- 
ment are examined; and if there is nothing in those files 
to raise any questions regarding the person concerned, 
the passport is issued immediately, as a matter of routine. 

Then, we come to the second step. If there is adverse 
information, it is reviewed at a higher level in the Pass- 
port Division, and if the information is not such as to 
provide reasonable grounds for belief that the passport 
should be denied—and the reasons for denial I have al- 
ready mentioned to you—if there are not reasonable 
grounds from the totality of its evidence to indicate the 
applicant does not fall within any of the categories men- 
tioned, then the passport is issued. 

Sometimes the information in our files is not adequate 
to reach a fair decision, In that case, the proper investi- 
gative bodies of the government are asked to make a 
further examination regarding the applicant and to pro- 
vide ail the information regarding him or her, which they 
can collect. When this has been collected, the file is sent 
to the Security Division of the Department, where the 
information is evaluated to see whether it is mere gossip 
—whatever is said about the person in regard to any of 
these criteria—whether it is or is not in the judgment of 
the Security Division persuasive. 

If, after that review, it does not establish factual evi- 
dence sufficient to deny a passport, the passport is issued. 
If there is sufficient factual evidence, it is denied, and 
the applicant is informed that his travel is not considered 
in the best interests of the United States. 

Third, if the case is complicated in any way—if there 
are difficult questions in it—the Passport Division sub- 
mits the files and its decision to higher levels in the De- 
partment for decision, before the applicant is denied or 
granted a passport. The person concerned is informed 
that he may supply any additional information or may 
discuss the case with officials of the Passport Division. 
This has been done in a great number of cases, and new 
evidence furnished by the applicant has often resulted in 
the issuance of a passport. 

Fourth, if the question of denial is based on the ground 
that the travel of the applicant may be harmful to the 
national interests of the United States, the political offi- 
cers of the geographic areas in which the travel is to take 
place are consulted, and they take part in the decision as 
to whether the passport should be granted or rejected. 

Fifth, any new evidence or information which the ap- 
plicant may submit is referred to the officers who first 
evaluated the case. These officers are required to evalu- 
ate the new information, and give their opinion as to 
whether the passport should or should not be issued. 
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Sixth, although we cannot violate the confidential char- 
acter of the passport files by making public confidential 
information contained therein, the disclosure of which 
would affect the national security, an effort is made to 
inform the applicant of the reasons for the denial to the 
fullest extent possible within the security limitations. 

The procedures which I have just described are pointed 
out to him, so he may have opportunity to present his 
ease. He is also informed that he may be represented by 
counsel of his choice and that he or his counsel, or both, 
may be heard by the chief of the Passport Division, or 
some other responsible officer. 

At the present time, the Passport Division does, in the 
way that I have described, hear many appeals from a 
preliminary decision to deny a passport. In many cases 
this hearing, generally conducted by the chief or assistant 
chief of the Passport Division—far from being capricious 
or arbitrary—has led to the reversal of the preliminary 
procedure, and granting of the passport. 

Furthermore, the chief of the Passport Division does 
not have final authority in the denial of passports, and 
the fact that this is so is made known to the applicant so 
that the applicant can ask for what further consideration 
he or she thinks necessary. 

These are the procedures under which we are operating. 
As I say, they are the best that we have been able to 
develop to date, in order to protect both the interests of 
the United States, which are very great in this matter, 
and the interests of the citizen, which are also great. 

We are continually reviewing these procedures. They 
are being reviewed now, as they have been many times 
before; and if any improvements can be found, anything 
recommended by Mrs. Shipley, by the Deputy Under-Sece- 
retary in charge of Administration, or by the Legal Ad- 
viser, all of whom are interested—deeply interested in 
perfecting these procedures—those improvements will be 
put into effect. 

We are doing the best we can. We know that this is a 
situation in which we never can please everybody because 
we must, in the national interest, reject some applicants, 
and those applicants are always going to feel aggrieved 
by our action. Therefore, there will always be criticism. 
Some of the criticism will be honest criticism. I don’t for 
a moment wish to impugn the motives of any of the per- 
sons other than this group of Communist-front organiza- 
tions who are attacking the State Department in this 


manner. We know that our task is difficult. We know that 
we have great public responsibilities which we are trying 
to discharge in the best way that we can. We are doing 
the best that we know how to do. 


Cationic Detergents in the Babcock Test 


A moprFicaTION of the Babcock test for homogen- 
ized milk has been developed that employs cationic 
surface-active agents. The quaternary ammonium 
compounds used are capable of dispersing milk pro- 
teins when in the cationic form, even though the pro- 
teins are not completely hydrolyzed. The ability of 
the detergent to disperse proteins in the cationic form 
and the additional lyophilic property of the substance 
make possible the successful de-emulsification of milk 
fat in homogenized milk. 

The regular Babeock equipment reagents and pro- 
cedure required by the AOAC and now used in dairy 
laboratories are employed in this modified test. In ad- 
dition, 9 g of a 50% solution of alkyl dimethyl benzyl 
ammonium chloride is mixed with each liter of sulfuric 
acid, and a meniscus remover is used when the read- 
ings are made. The alkyl dimethyl benzyl ammonium 
chloride used in this study is known as “BTC” and is 
manufactured by the Onyx Oil and Chemical Com- 
pany. The detergent is stable in concentrated sulfuric 
acid for at least two weeks. 

The results obtained by this test had an average 
mean difference of — 0.04% fat, a standard deviation 
of differences of 0.06% fat, and a standard error of 
mean differences of 0.02% fat when compared with 
an ether extraction procedure. Readings in this method 
are made to the nearest 0.1% fat. 

Less skill is needed to obtain satisfactory results 
with this test on homogenized milk than is required 
with the Babcock test on regular milk. 

H. L. 
E. 0. ANDERSON 
Department of Animal Industries 
Storrs Agricultural Experiment Station 
Storrs, Connecticut 


Book Reviews 


Color in Business, Science, and Industry. Deane B. 
Judd. New York: Wiley; London: Chapman & 
Hall, 1952. 401 pp. $6.50. 

To attempt a book on color that will appeal alike to 
the businessman, the scientist, and the industrialist is 
a bold undertaking. The interests of the businessman 
do not ordinarily extend beyond those aspects of 
color that can be evaluated in monetary units. The 
scientist is naturally curious concerning all color 
phenomena, and has a very real concern with the 
techniques of color measurement. The industrialist 
cannot be oblivious to either the constant pressure of 
competition in a free-enterprise system or the pos- 
sibility that new techniques in color measurement will 
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contribute to greater efficiency of mass-production 
methods. 

That Dr. Judd has been able to pace a volume so 
as to appeal to three such diversified groups and 
to talk to each group in “the language of the trade” 
is no mere coincidence. Because of his long associa- 
tion with the Colorimetry Section of the National 
Bureau of Standards, he has probably had occasion 
to diseuss color problems with more individuals than 
has any other person in history. He has drawn on 
this experience to keep the reader constantly reminded 
of the need for a more widespread understanding 
of color by combining the discussion of some of the 
more erudite concepts with reference to their practical 
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importance. He succeeds in reaching the reader be- 
cause of his complete familiarity with the many 
languages of this polyglot subject, switching from one 
language to another often enough to enable any 
serious reader, regardless of background, to follow 
the trend of the argument. 

It should not be inferred that all readers will find 
this an easy book to read. As a case in point, the 
author refers to the MacAdam limits of the color 
solid without further explanation. Readers who have 
been softened by the kind of systematic development 
of a subject that is found in most textbooks might be 
tempted to read no farther. In the opinion of this 
reviewer this would be a mistake, because the treatise 
is so broad in its scope as to preclude formal elucida- 
tion of all the details. In the particular instance 
cited above, the context makes clear that there are 
established limits to the size of the color solid in the 
ease of nonluminescent reflecting surfaces, and a 
reference to MacAdam’s original paper provides 
the reader with a ready means of supplementing 
his knowledge if he so desires. 

The book is divided into three parts, the first of 
which reviews certain basic facts concerning the eye, 
the various aspects of color, the operations of color- 
matching in a physical sense, and the effect of these 
matches on both normal and abnormal observers. 
Part TU is entitled “Tools and Technics” and deals 
principally with spectrophotometers, colorimeters, 
color atlases, and color languages. Part III, on the 
“Physics and Psychophysics of Colorant Layers,” 
clarifies the concepts of gloss, opacity, hiding power, 
ete., and then poses the practical problem of color- 
matching, demonstrating the use of the Kubelka- 
Munk analysis in this connection. 

This volume is remarkably free from errors of 
fact, the most serious error noted by this reviewer 
being the implication that six cameras instead of only 
three are required for correct color rendering in an 
idealized color television system. 


Artnur C. Harpy 
Department of Physics 


Massachusetts Institute of Technology 


Mathematics: Its Magic and Mastery. 2nd ed. Aaron 
Bakst. New York: Van Nostrand, 1952. 790 pp. 
$6.00. 

This book, originally published in 1941, now ap- 
pears in a second and revised edition. The material 
covered is essentially high school mathematics and 
mechanics. Many entertaining facts and parlor tricks 
are included; but the assertion on the jacket that 
“Einstein’s concept of relativity and the theory of 
the expanding universe are explained so simply that 
they can be readily appreciated by any layman” is 
amazing, for these matters actually receive no more 
than a mere mention—say, about 10 words. 

The author states in the preface that “no proofs of 
any kind are used in the unfolding of the mathemati- 
eal processes and properties.” Fortunately this pro- 
gram is not strictly followed, for mathematics without 
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reasoning is no longer mathematics. Its “magic” may 
remain, but its “mastery” is out of the question. 
Indeed, the author frequently does give reasons for his 
statements, although they are often diffuse and lack- 
ing in precision. Thus in “How to Make Money in 
the Box Business” (p. 568 et seq.), the author spends 
several pages in finding out which of the two positive 
quantities, k*/16 or (k*/16)—a’, is the larger. Es- 
sentially the same question arises in the problem of 
sawing out the biggest beam from a given log of 
radius r. Three pages (574-76) are devoted to this 
problem without a really sharp proof. If 2, y are 
the beam’s dimensions and A its section area, we have 
At = aty = = (2r*)* (at - 
A is evidently a maximum when the subtracted quan- 
tity is zero; that is, when x=r\/2. This clear-cut 
result involves no more algebra than that actually used 
in the book and occupies but one tenth the space. 

In this revised edition some errors still remain. 
A very curious one appears on page 349 in connec- 
tion with the value of a lottery ticket—computed 
as the price paid for the ticket times the probability 
of winning a prize. Again, on page 701, the foot- 
pound is regarded as the unit of foree. 

The book concludes with an appendix that gives a 
serviceable outline of elementary algebra, geometry, 
and trigonometry. Four-place tables of logarithms, 
squares, square roots, sines, cosines, and tangents are 
also included, as well as a comprehensive index. 

Louis BRAND 
Department of Mathematics 
University of Cincinnati 


Structural Chemistry of Inorganic Compounds, Vol. 
II. Walter Hiickel; trans. and rev. by L. H. Long. 
Amsterdam-Houston : Elsevier, 1951. 653 pp. $13.50. 
The purpose of this treatise, as stated in Volume I 

(Science, 113, 253 [1951]), is to provide inorganic 

chemistry with a basis for its systematization: 

“Namely, a structural and constitutional theory in one 

embracing representation.” In this volume the author 

diseusses the volatile inorganic molecules, crystal 
structure, silicate chemistry, metallic substances, and 
the chemical reaction in inorganic chemistry. 

After studying the two volumes, the reader is still 
looking for the “one embracing representation.” The 
closest approach to a basis for systematization is the 
emphasis on bond types and interatomic distances, but 
there is not even a table of bond energies, and the 
thermodynamics of inorganic chemistry is completely 
neglected. 

As a summary of the literature on the structure of 
molecules and crystals, the volumes are to be com- 
mended. The discussion of ionic radii and lattice 
forces in Volume II is good, and the comparison of 
the values given by Goldschmidt, Pauling, and Zach- 
ariasen is useful. Unfortunately, the reference to the 
work of Zachariasen is to his 1931 paper and does 
not include his revised values. 

In the treatment of the strength of acids and bases 
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no mention is made of the G. N. Lewis theory, nor.is 
there any discussion of the effect of formal charge 
on acid strength. In particular, the section on the 
chemical reaction suffers from the general inability 
to use structure to predict reactivity except to a 
limited degree. 

The volumes are valuable as a reference to all 
phases of molecular structure. The historical develop- 
ment of fundamental chemical concepts is excellent 
and gives a special charm to many chapters. 

WENDELL M. Latimer 
Department of Chemistry and Chemical Engineering 
University of California, Berkeley 


The Chemistry of Heterocyclic Compounds: Thio- 
phene and Its Derivatives. Howard D. Hartough, 
with special chapters by F. P. Hochgesang and 
F. F. Blicke. New York—London: Interscience, 1952. 
533 pp. $16.50; sub. price, $15.00. 


This book is the third in a series of monographs on 
“The Chemistry of Heterocyclic Compounds” (Arnold 
Weissberger, consulting editor). The present volume 
thoroughly and critically covers and catalogues the 
literature on thiophene published prior to October 
1949. Condensed ring systems containing thiophene 
rings are scheduled for publication in a separate vol- 
ume. 

The opening chapter presents a general discussion 
of thiophene: its detailed history, occurrence, isolation, 
nomenclature, analysis, ete. This is followed by a 
review by F. F. Blicke of the biological and pharma- 
cological activity of thiophene and its derivatives. 
There is also a special chapter by F. P. Hochgesang 
on the spectrochemical and related properties of thio- 
phene compounds; this includes much unpublished 
data. Several sections consider such topics as the 
synthesis, physical properties, and special reactions 
of thiophene and its homologs, and factors affecting 
substitution reactions in thiophene and its derivatives. 
In the remaining ten chapters, the syntheses and prop- 
erties of various classes of thiophene compounds and 
their selenium and tellurium analogs are considered. 

Valuable aid in the laboratory preparation of de- 
rivatives of thiophene is offered by the final section. 
It presents satisfactory methods for the synthesis of 
approximately 30 different compounds; many of the 
procedures were checked independently. 

Steinkopf’s book, Die Chemie des Thiophens, is also 
an exhaustive treatment of this subject; however, it 
was published in 1941. In view of the rapid progress 
in thiophene chemistry since 1944, Dr. Hartough, who 
has made several contributions to the recent literature 
in this field, has filled a great need by his book. 
Furthermore, it is well written and organized, and 
throughout the monograph liberal use is made of ref- 
erences to the original literature. It will be useful to 
chemists working in this field and as a text in seminars 
or courses at the graduate level. 

E. Truce 
Department of Chemistry, Purdue University 


Scientific Book Register 


Journal of Researches into the Geology and Natural His- 
tory of the Various Countries Visited by H. M. S. 
Beagle. Fac. repr. of 1st ed., 1839. Charles Darwin. 
New York—London: Hafner, 1952. 615 pp. and plates. 
$7.50. 

Problems of Aging. Transactions of the Fourteenth Con- 
ference, September 7-8, 1951, St. Louis. Nathan W. 
Shock, Ed. New York: Josiah Macy, Jr. Fdn., 1952. 
138 pp. $3.00. 

A Hundred Years of Anthropology. 2nd ed. T. K. Penni- 
man, with contributions by Beatrice Blackwood and 
J. S. Weiner. London: Duckworth; New York: Mac- 
millan, 1952. 512 pp. $5.00. 

The Electromagnetic Field. Repr. Max Mason and War- 
ren Weaver. New York: Dover, 1952. 390 pp. $3.95; 
paperbound, $1.85. 

Pathologie Chimique, Vol. II. Michel Polonovski, Ed. 
Paris: Masson, 1952. 770 pp. 

An Explaining and Pronouncing Dictionary of Scientific 
and Technical Words. 10,000 scientific and technical 
words in 50 subjects explained as to a person who has 
little or no knowledge of the particular subject. W .E. 
Flood and Michael West; illus. by Charles A. Baker. 
London—New York: Longmans, Green, 1952. 397 pp. 
$2.25. 

Acids and Bases: Their Quantitative Behaviour. R. P. 
Bell. London: Methuen; New York: Wiley, 1952. 90 
pp. $1.50. 

Diagnostic Electroencephalography. Hans Strauss, Morti- 
mer Ostow, and Louis Greenstein. New York: Grune 
& Stratton, 1952. 282 pp. $7.75. 

The Zoological Record, Vol 86. Records of zoological 
literature relating chiefly to 1949. Maleolm Smith, Ed. 
London: Zoological Society, 1952. 19 sections. £6 for 
complete volume, with special prices for separate sec- 
tions. 

Renal Function. Transactions of the third conference, 
October 18-19, 1951, New York. Stanley E. Bradley, 
Ed. New York: Josiah Macy, Jr. Fdn., 1952. 210 pp. 
$3.50. 

Advances in Enzymology and Related Subjects of Bio- 
chemistry, Vol. XIII. F. F. Nord, Ed. New York- 
London: Interscience, 1952. 413 pp., incl. cumulative 
index for Vols. I-XIII. $8.50. 

Die Chirurgie des Dickdarms. Wiener Beitrige zur 
Chirurgie, Vol. VII. Hans Finsterer. Vienna—Diissel- 
dorf: Wilhelm Maudrich, 1952. 382 pp. $12.50. 

Parasitism and Symbiosis. Maurice Caullery; trans. by 
Averil M. Lysaght. London: Sidgwick and Jackson; 
New York: Macmillan, 1952. 340 pp. $5.50. 

Spatial Vectorcardiography. Arthur Grishman and Leon- 
ard Scherlis. Philadelphia—London: Saunders, 1952. 
217 pp. $6.00. 

The Shoals of Capricorn. A 20,000-mile expedition to the 
Seychelles Islands in the Indian Ocean, F. D. Omman- 
ney. New York: Harcourt, Brace, 1952. 322 pp. $4.00. 


Correction: It has been called to my attention that in 
my review of Contributions to Embryology, Vol. XXXIV, 
which appeared in ScrENCcE, May 23 (115, 580 [1952}), 
I stated that the paper ‘‘On Cyclic Changes in the En- 
dometrium of the Macaque’’ was by ‘‘Bartelmez, with 
the collaboration of Corner and Heuser.’’ The authorship 
should have read ‘‘Bartelmez, with the collaboration of 
Corner and Hartman.’’—A, ELIZABETH ADAMS. 
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Latest additions to the Wiley scientific bookshelf— 


THEORETICAL NUCLEAR PHYSICS 


By JOHN M. BLATT, Associate Professor of Physics, University of Illinois, and VIC- 
TOR F. WEISSKOPF, Professor of Physics, T.5e Massachusetts Institute of Technology. The 
theoretical concepts, methods, and considerations — devised to interpret the experimental 
material and to advance our ability to predict and control nuclear phenomena — are the subject 
matter of this book. Theoretical Nuclear Physics covers the theory of nuclear constitution and 
of nuclear transformations, with emphasis on the interrelation between theory and experi- 
ment. Though it covers important topics up to the last frontier of present atom research, the 
book is still understandable to both the experimental scientists and the reader whose knowledge 
is not quite so mature. By keeping higher mathematics to a minimum consistent with ac- 
curacy, and by avoiding complicated symbolism, the authors have produced a work that is at 
once a standard research reference and a challenging nuclear theory treatment. 1952. 864 
pages. $12.50. 


INORGANIC CHEMISTRY: An Advanced Textbook 


By THERALD MOELLER, Associate Professor of Chemistry, University of Illinois. 
This volume brings together those selected portions of the tremendous body of available infor- 
mation which are essential to a comprehensive understanding of the subject. The material pre- 
sented, drawn from a variety of books and supplemented by information from widely scattered 
original sources, provides the reader with a well-rounded survey of the field from a modern 
point of view, and acquaints him with existing problems and current investigations. 1952. 
Approx. 928 pages. Prob. $10.00. 


SOIL MICROBIOLOGY 


By SELMAN A. WAKSMAN, Professor and Chairman, Department of Microbiology, Rut- 
gers University. This is the long-awaited, up-to-date book on microorganisms and their im- 
portance in soil processes, by one of the leading scientists of our age. This new volume pro- 
vides the reader with a basic understanding of the nature and complexity of the soil popula- 
tion and the conditions that influence its composition. Dr. Waksman reviews the activities 
of microorganisms in the soil (the decomposition of plant and animal residues and the forma- 
tion of humus, etc.) and shows how these activities can be utilized to further soil improve- 
ment and soil conservation, to increase plant productivity, and to combat plant and animal 
pathogens. 1952. 356 pages. $6.00. 


BIOCHEMICAL PREPARATIONS, Volume II 


Editor-in-Chief, ERIC G. BALL, Harvard Medical School. Authored by an outstand- 
ing group of 66 biochemists, this new book presents accurate, detailed methods for the prep- 
aration of substances used in biochemical research and illustrates techniques geared to cut 
hours off valuable research time. The following information is provided about each compound: 
principle, starting material, procedure, properties, purity of product, and method of prep- 
aration. All the preparations described here can be made with easily available, inexpensive ma- 
terials, and all have been thoroughly laboratory tested. 1952. 109 pages. $3.00. 


Send today for your on-approval copies. 


John Wiley & Sons, Inc., 440 Fourth Ave., New York 16, N. Y. 
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COZYMASE 


(COENZYME OF Purity 


A highly purified cozymase is now available from Schwarz 
Laboratories. Assayed spectrophotometrically, using a mo- 
lecular extinction coefficient of 6.2 x 10° cozymase Schwarz 
of at least 85% purity is assured at all times. Cozymase of 
65% level of purity is also available at greatly reduced cost. 


Cozymase is required in more than thirty known biological 
oxidation reactions. It has been reported to have the same 
effect as adenosine in lowering the blood pressure. Both 
purity levels of cozymase Schwarz are free of coenzyme Il 
and flavin adenine dinucleotide. 


Schwarz fine chemicals satisfy the exacting requirements of 
products intended for use in biochemical or clinical research. 


Write for our price list 


LABORATORIES, INC. 


204 East 44th Street 
“New York 17,N.Y. 


PHOTOVOLT 


Line-Operated Electronic 
MULTIPLIER-PHOTOMETER 
Mod. 520-M 


For the exact measurement 
of extremely low light values 
down to 1/10,000 microlumen. 


Write for Bulletin #360 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


10 


Publications Received 


Activities Report on Food and Container Research and 
Development for the Armed Forces. Vol. 4, No. 2. 
Martin 8. Peterson, Ed. Chicago, Ill.: Research and 
Development Associates, Food and Container Institute, 
1952. Pp. 82-160. 

American Health Directory. Henry Hatton. Washington, 
D. C.: Public Affairs Press, 1952. 96 pp. $2.50. 

The Chemistry and Chemical Utilization of Beech. Beech 
Utilization Series No. 4. George J. Ritter. Upper 
Darby, Pa.: Northeastern Forest Experiment Station, 
Forest Service, U. 8S. Dept. of Agriculture, 1952. 17 pp. 
(No price given.) 

East Malling Research Station—Annual Report 1951. 
Maidstone, Kent, Eng.: Kent Incorporated Society for 
Promoting Experiments in Horticulture, 1952. 208 pp. 
$2.00 plus postage. 

Echinoderms from Southern New Zealand. Zoology Pubs. 
Victoria University College, No. 18. H. Barraclough 
Fell. Wellington, N. Z.: Victoria Univ. College, 1952. 
37 pp. Illus. Distributed on an exchange basis from 
Dept. of Zoology. 

Nuclear Data. Suppl. 3, NBS Circular 499. Washington, 
D. C.: GPO, 1952. 66 pp. $4.25 a set. 

Resources for Freedom. Vol. I, Foundations for Growth 
and Security. A Report to the President by the Presi- 
dent’s Materials Policy Commission, William S. Paley, 
Chairman. Washington, D. C.: GPO, 1952. No charge 
for 1 copy. 

The Rheology of the Cross Striated Muscle Fibre, with 
Particular Reference to Isotonic Conditions. Fritz 
Buchthal and E. Kaiser, in collaboration with Poul 
Rosenfalek. Copenhagen: Einar Munksgaard, 1951. 
318 pp. Danish kr. 35.00. 

The Selection of Military Manpower. A Symposium. 
Pub. 209. Leonard Carmichael and Leonard C. Mead, 
Eds. Washington, D. C.: National Academy of Sci- 
ences—National Research Council, 1951. iii+269 pp. 
$2.50. 

Tables for the Analysis of Beta Spectra. Dept. of Com. 
merce, Natl. Bureau Standards Applied Mathematics 
Series. No. 13. Washington, D. C.: GPO, 1952. iii+ 61 
pp. 35¢. 

Technion Yearbook, 1951, Vol. 10. New York: Am. 
Technion Society, 1952. 360 pp. Illus. 

Tidal Datum Planes. Special Pub. 135 (rev. ed.). Coast 
and Geodetic Survey, Dept. of Commerce. H. A. 
Marmer. Washington, D. C.: GPO, 1951. vii+142 
pp. Illus. 60¢. 

The Tree of Human History. Alan Houghton Brodrick. 
New York: Philosophical Library, 1952. 253 pp. $4.75. 

Vocational Services for Psychiatric Clinic Patients. 
Thomas A. C. Rennie and Mary F. Bozeman. Cam- 
bridge, Mass.: Harvard Univ. Press, 1952. vi+ 100 pp. 
$1.25. 

Wax Chemistry and Technology. L. Ivanovszky. Glen- 
brook, 68, Park St., Brigend, Glam., Great Britain: 
Author, 1952. 43 pp. 

The Work of WHO 1951, Annual Report of the Director- 
General to the World Health Assembly and to the 
United Nations. Geneva: WHO, 1952. 200 pp. Illus. 
$1.25. 

World War Against Want: The Work of FAO 1950-51. 
Report of the Director-General. Rome: Food and 
Agricultural Organization of the United Nations, 
1951. iv + 67 pp. 
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Mosby Kool! 


The History of 
AMERICAN EPIDEMIOLOGY 


The four chapters in this monograph were 
presented in part at the Twentieth Anniversary 
Session of the Epidemiology Section of the 
American Public Health Association held in 
New York City, October 27, 1949. 


Attendance at the meeting was large, and a 
canvass midway in the program gave evidence 
of a great interest which resulted in a virtual 
mandate to preserve the papers presented in 
book form. 


As a consequence, after consultation with the 
authors and with the Executive Secretary of 
the American Public Health Association, the 
four papers were augmented—edited by Dr. 
Franklin H. Top—and published in this form to 
make a permanent record of American contri- 
butions to the expanding field of public health 
and a noteworthy milestone to the founding of 
the Epidemiology Section of the American Pub- 
lic Health Association. 


CONTENTS 


FOREWORD—By Franklin H. Top, M.D. 


The Colonial Era and the First Years of the Repub- 
lic (1607-1799). The Pestilence That Walketh 
in Darkness—By C.-E. A. WINSLOW, Dr. P.H. 


The Period of Great Epidemics in the United States 
(1800-1875 )—By WILSON G. SMILLIE, M.D. 


The Bacteriological Ear (1876-1920)—By JAMES 
A. DOULL, M.D. 


The Twentieth Century—Yesterday, Today, and To- 
morrow (1920-....)—By JOHN E. GORDON, 
MC. 


Sponsored by 


The Epidemiology Section 
American Public Health Association 


190 Pages 


Price, $4.75 


Send orders to 3207 Washington Blvd., St. Louis 3, Missouri 


Published by— 


“The C. V. MOSBY Company 


Scientific Publications 


SAINT LOUIS 


August 29, 1952 


SAN FRANCISCO 


NEW YORK 
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RESEARCH 
BIOCHEMICALS 


For 


INVESTIGATIONAL USE 


AMINO ACIDS 


A complete selection of more than 90 
amino acids of maximum purity including: 


CYSTEINE (HCL Free Base) 
CYSTINE (L, D 

DL DOPA 

DJENKOLIO ACID 

DL ETHIONINE 

GLUTAMIC ACID (L, DL, HCl) 
GLUTAMINE 

GLYCYL GLYCINE 
HISTIDINE (L, DL, D) 

DL HOMOCYSTEINE 

DL HOMOCYSTINE 
HYDROXY-L-PROLINE 
ISOLEUCINE (L, D1. D) 


THREONINE (L, DL, D) 
DL ALLO THREONINE 
TRYPTOPHANE (L, DL, D) 
TYROSINE 
VALINE (L, DL, D) 


ALSO—A SELECTION OF 20 PEPTIDES 


WRITE FOR 


NEW 
CATALOGUE 


#8 975 


Listing over 600 
Research Biochemicals 


Beochemicals Corporation 


CLEVELAND OHIO 


12 


Meetings & Conferences 


Sept. 3-9. International Union for the Protection of 
Nature. Caracas. 

Sept. 3-10. British Association for the Advancement of 
Science (Annual). Belfast. 

Sept. 4-5. National Conference on Industrial Hydraulics 
(sponsored by Illinois Institute of Technology). Hotel 
Sherman, Chicago. 

Sept. 4-6. American Association of Obstetricians, Gyne- 
cologists, and Abdominal Surgeons. The Homestead, 
Hot Springs, Va. 

Sept. 4-6. American Physiological Society. New Orleans. 

Sept. 4-9. International Congress on Analytical Chem- 
istry. Oxford, Eng. 

Sept. 4-13. International Astronomical Union. Rome. 

Sept. 4-13. International Society of Photogrammetry. 
International Congress and Exposition of Photogram- 
metry. The Shoreham, Washington, D. C. 

Sept. 5-7. Gerontological Society, Inc. Washington, D. C. 

Sept. 7-10. American Institute of Biological Sciences. 
Cornell University, Ithaca, N. Y. 

Sept. 7-12. International Congress on Medical Records. 
London. 

Sept. 7-12. Laurentian Hormone Conference, Mont Trem- 
blant Lodge, Mont Tremblant, Quebec. 

Sept. 8-10. American Fisheries Society. Baker Hotel, 
Dallas, Texas. 

Sept. 8-10. American Society for Pharmacology and Ex- 
perimental Therapeutics (Fall). University of Wiscon- 
sin, Madison. 

Sept. 8-10. Sigma Deita Epsilon (National). Cornell Uni- 
versity, Ithaca, N. Y. 

Sept. 8-12. Illuminating Engineering Society, National 
Technical Conference. Edgewater Beach Hotel, Chicago. 

Sept. 8-12. Instrument Society of America. Cleveland, 
Ohio. 

Sept. 8-12. international Council of Scientific Unions. 
Columbus, Ohio. 

Sept. 8-13. International Congress on Neuropathology. 
Rome. 

Sept. 8-15. XIXth Geological Congress. Algiers. 

Sept. 8-15. International Horticultural Congress. London. 

Sept. 8-18. International Congress of the History of 
Medicine. Nice—Cannes, France, and Monaco. 

Sept. 9-11. American Soybean Association. Purdue Uni- 
versity, Lafayette, Ind. 

Sept. 9-12. Joint Commission on Radiobiology. Stockholm. 

Sept. 9-13. National Chemical Exposition. Coliseum, 
Chicago. 

Sept. 10-12. American Meteorological Society (National). 
Chicago. 

Sept. 10-12, European Congress of Cardiology. University 
of London, England. 

Sept. 10-12. National Petroleum Association (Annual). 
The Traymore, Atlantic City. 

Sept. 11-12. Engineers’ Council for Professional Develop- 
ment (Annual). Conrad Hilton Hotel, Chicago. 

Sept. 11-13. American Institute of Chemical Engineers. 
Palmer House, Chicago. 

Sept. 12. International Congress of Ophthalmology. New 
York. 

Sept. 14-19. American Chemical Society (National). 
Atlantic City. 
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Bacto 
SENSITIVITY DISKS 


Bacto-Sensitivity Disks are sterile paper disks 
containing known amounts of the more commonly 
employed antibiotics. 


Bacto-Sensitivity Disks are used in determining the 
relative sensitivity of microorganisms to antibiotics. 


Bacto-Sensitivity Disks are available in three 
concentrations of the following antibiotics: 


BACITRACIN 
STREPTOMYCIN 
CHLOROMYCETIN® TERRAMYCIN 
DIHYDROSTREPTOMYCIN AUREOMYCIN 
POLYMYXIN B (AEROSPORIN(‘®)) 


PENICILLIN 


DIFCO LABORATORIES 
Detroit 1, Michigan 


Leaflet No. 131 descriptive of Bacto-Sensitivity 
Disks available upon request 


C & B Products are distributed by Laboratory and 
Physician Supply Houses Throughout the World 


Write for catalog. The COLEMAN & BELL Co., Inc., 
Manufacturing Chemists, Norwood, O., U.S.A. 


COLEMAN & BELL 


GLASS ABSORPTION 
CELLS KLETT 


Makers of Complete El ph Apparatus 

SCIENTIFIC APPARATUS 
Klett-Summerson_ Photoelectric Colorim: 
Colorimeters — Nephel s — Fluori 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturing Co. 


179 East 87 Street, New York, New York 


PITUITARY-ADRENAL 
FUNCTION 


PITUITARY-ADRENAL FUNCTION contin- 
ues the AAAS tradition of presenting in book form 
the collected papers presented at symposium pro- 
grams of wide interest. This volume includes 22 
papers delivered at a two-day Symposium on the 
Adrenal Cortex at the AAAS meeting in New York 
City, December 1949. 

This AAAS symposium volume assembles im- 
portant contributions of a score of laboratories in 
the United States and Canada from which many 
of the recent major advances in pituitary-adrenal 
physiology and therapeutics have come, and in- 
cludes studies on the regulation of adrenal cortical 
activity, the role of the cortical hormones in pro- 
tein, carbohydrate, and mineral metabolism, and 
effects of the cortical steroids and the ACTH in 
various disease states. A summary — on 
“Adrenolescence” by Dr. George Perera forecasts 
some of the possible future trends in this active 
field of endocrine research. 


6x9 inches, illustrated, clothbound, 


224 pages—$4.00 
Price to AAAS members for prepaid orders—$3.50 


Order from: 
AAAS, 1515 Mass. Ave., N.W., Washington 5, D. C. 


August 29, 1952 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 
CLASSIFIED: 15¢ per word, minimum charge $3.00. Use of 
Box Number counts as 10 additional words. 
DISPLAY: $17.50 per inch, no charge for Box Number. 
Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2 or 3 weeks after receipt of ad. 


SCIENCE @ 1515 Mass. Ave., N.W., Wash. 5, D. C. 
Anatomist—5 years’ teaching and research experience, wishes posi- 


tion in medical or undergraduate college. 


Candidate Ph.D. Mini- 
mum salary $4,000. Box 278, SCIENCE. >. ¢ 


Editor, writer, researcher, Specialist in 
cine, related sciences. Box 277, SCIE 


Clinical Research; Ph.D., successful record in development of new 
drugs with leading firm, good professional reputation with outstand- 
ing laboratory and clinical investigators, seeks responsible position 
++ ce firm having strong chemical program. Box 279, 

- 


Plant Physiologist: S.M., Ph.D. candidate, March, 1953, Family. 
Research experience in enzymology, radiobiology, abnormal growth 
(2 years non-academic); 1 year teaching assistant general biology; 
university fellow; RESA; Phi Beta Kappa; publications. Prefer 
position combining teaching and research. Box 276, SCIENCE. X 


Positions Wanted: 

(a) Pharmaceutical Chemist; Ph.D.; seven years, chief chemist in 
charge of production, industrial company; past several years, direc- 
tor, pharmaceutical research, one of major companies. (b) Virolo- 
gist; two years’ teaching (Bacteriology) three years, virologist, 
large teaching hospital. For further information, please write 
Science Division, Medical Bureau (Burneice Larson, Director), 
Palmolive Building, Chicago. xX 


OPEN |i 


LITERATURE 
RESEARCHER 
Must have basic knowledge of medi- 
cine and chemistry. Salary commen- 
surate with 
Drug house 
H-77, P. 0. BOX 3495 


The MARKET PLACE— 


Philadelphia. 
BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


located in 


Phila. 22, Pa. 


CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 

onthly invoices will be sent on a c =e account basis 

—providing satisfactory credit is established. 

Single insertion $17.50 per inch 
7 times in 1 year 16.00 per inch 
13 times in 1 year 14.00 per inch 
26 times in 1 year 12.50 per inch 
52 times in 1 year 11.00 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


| BOOKS | | 
WANTED TO PURCHASE ... Sets and runs. vein 

and BOOKS collections wanted. 


WALTER J. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


Dalhousie University. Assistant and Associate Professor of Anat- 

omy, Medical Faculty. Preference given to applicants with experi- 

ence in gross anatomy or micro-anatomy and neuro-anatomy. Start- 

ing salary $4,800. 00. gross anatomy, $4,100.00—micro-anatomy. 

Full details on application to H. G. Grant, M.D.,. Dean, the 

 fmme 4 of Medicine, Dalhousie University, Halifax, Nova Scotia, 
anada. 


Graduate assistantship for September. Assist 9 hours per week 
general biology in Newcomb College. Remainder of the time for 
work toward Master's degree in botany. Salary and tuition. Write 
Dean of Graduate School, Tulane University, New Orleans. 8/29 


Positions Open: 

(a) Medical Director; organization serving pharmaceutical indus- 
try; part or full-time; vicinity New York City. (b) Physiological 
Chemist, man preferred, to supervise medical laboratories, emi- 
nently successful clinic; staff of 35 specialists, Diplomates or Board 
eligible; university city, Midwest. (c) Instructor, assistant or asso- 
ciate Professor or Professor of Physics; should be interested elec- 


tronics; Ph.D. required for professorship ; university school of 
medicine. (d) Editorial Assistant: M.D. or Ph.D., in one of the 
basic medical sciences; important publication having national 


coverage. (e) Biochemist qualified to direct chemistry laboratory 
without supervision including problems of photometry standardi- 
zation calibration; should be interested primarily in clinical chem- 
istry; 400-bed general hospital; university town, Midwest. S8-5 
Science Division, Medical Bureau (Burneice Larson, Director), 
Palmolive Building, Chicago. 


LOOK AROUND... ine increasing 


number of satisfied advertisers using small-space ads ularly in 
pone every — of SCIENCE—proof that these small ads get 
results! Bong have a product or service of interest to scientists, 
why not take advantage of this low-cost means of increasing your 
profits! See above for rates @ information. 


SCIENTIFIC BOOKS and PERIODICALS WANTED 


ey ~ libraries—Sets and runs—Single titles 
aise, please send us your want lists. 


STECHERT-HAFNER, 
31 East 10th St., New Y 


INC. 
ork 3 


Your sets and files of scientific journals 
are needed by our library and oe my customers. Please send 
us lists and description of periodical ou are NNER. to sell 
at high market prices. Write Dept. A3S, INC. 
Boston 19, Massachusetts 


PROFESSIONAL SERVICES || 


Hil 


LOOKING FOR A PUBLISHER? 
Write for Free Booklet SC telling how we can publish 
your book. All subjects considered. New authors welcome. 

VANTAGE PRESS, Inc. ¢ 120 W. 31 St., New York 1. 
In Calif.: 6356 Hollywood Bivd., Hollywood 28 


SPECIFIC IMMUNE SERA 
ANTI: Horse, Sheep, Deer, Beef, Pork, Human 


(others available upon request) 
Identification Tests Performed 


Write for Details 


WISCONSIN ALUMNI RESEARCH FOUNDATION 
P. ©. BOX 2059 . MADISON 1, WIS. 
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BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


MARKET PLACE 


PROFESSIONAL SERVICES 


SUPPLIES AND EQUIPMENT 


FOOD RESEARCH 


LABORATORIES, INC. — 
led 


@ CONSULTATION 


Biological, Nutritional, Toxicological! Studies 
for the Food, Drug and Allied Industries 
Island 


48-14 33rd Street, Long City 1, N.Y. 


@ ANALYSES 


TABORATORY SERVICES 


in Biochemistry, Chemistry, Bacteriology 
and Insecticide Testing 

Screening of compounds for insecticidal, 
fungicidal and bactericidal properties 


Biological evaluation and chemical 
determination of insecticides 


Peet Grady and C.S.M.A. aerosol tests 
| Warfarin assays 
t. Write for price schedule 


7 WISCONSIN ALUMNI RESEARCH FOUNDATION 


BOX 2059 e MADISON 1, WISCONSIN 


GLASS BLOWING 


According to Specifications for chemical, medical, 
industrial RESEARCH LABORATORIES. 
Accurate and Fast Service 


LABORATORY GLASS SUPPLY CO. © RIS, 


TACONIC FARMS 


e wi 
Germantown, N. Y. s = Mice 


Phone 187 F 2 © Webster Strain 
NEW! ALLEN 


For Microscopical Studies 
in Mineralogy and Petrology 
Write for Leaflet RA-S 


R. P. CARGILLE, 117 Liberty St., N. Y. 6, N. Y. 


STAINS 


STARKMAN Biological Laboratory 461 Bloor St.. W. 


nd Toronto, Canada 


SUPPLIES AND EQUIPMENT ||| 


Cc. P. AMINO ACIDS 


and Peptides 
immediate delivery 


H. M. “CHEMICAL CO. LTD. 


1651 - 18th S Santa Monica, Calif. 


All AMINO ACIDS— natural, synthetic, unnatural, 


Rare Sugars, Biochemical Products, Reagents, New , 
Pharmaceuticals in stock. Write or phone PLaza 
7-8171 for complete price list. 


7W Oth 
BIOS LABORATORIES, INC. Wot Stress, 


OCT. 3. 
EQUIPMENT ISSUE 


Send your copy in, now! 


August 29, 1952 


© HYPOPHYSECTOMIZED RATS 
Shipped to all points via Air Express 
For further information write 


HORMONE ASSAY LABORATORIES, Inc. @ & 


CANCER 


outstanding A. A. A.S. Symposium Volumes: 


MAMMARY TUMORS IN MICE, 1945: 


10 contributors, viiit+ 223 pages, 7%2x10%, cloth- 
bound, double column, illustrated, $3.50. Cash order 
price to A.A.A.S. members, $3.00. Coordinated knowledge 
of cancer of the breast in mice. It cannot fail to stimulate 
interest and further research efforts in one of our most 
fascinating and important biological problems. Prepared 
by members of the staff of the National Cancer Institute. 


APPROACHES TO TUMOR CHEMOTHERAPY, 1947: 


93 contributors, x +442 pages, 72x clothbound, 

double column, illustrated, $7.75. Cash order price to 

A.A.A.S. members, $6.50. A progress report, addressed 

largely to future workers. An important and trustworthy 

reference book. Planned under the auspices of National 

Cancer Institute, Memorial Hospital of New York, Sloan- 
Kettering Institute for Cancer Research. 
Lankenau Institute of Philadelphia, and 
others. 


TO: AAAS PUBLICATIONS 
1515 Mass. Ave., N.W., Washington 5, D. C. 


Bi Please accept my order for 
( MAMMARY TUMORS in MICE 
() APPROACHES to TUMOR CHEMOTHERAPY 


| 
" = & 
| 
Philip B. Hawk, Ph.D., President 
a Bernard L. Oser, Ph.D., Director 
Research Analyses Consultation ‘ 
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APPLICATION FOR HOTEL RESERVATIONS 
119th AAAS MEETING 


St. Louis, Mo., December 26-31, 1952 


The list of hotels and their rates and the reservation coupon below are for your convenience in 
making your hotel room reservation in St. Louis. Please send your application, not to any hotel 
directly, but to the AAAS Housing Bureau in St. Louis and thereby avoid delay and confusion. The 
experienced Housing Bureau will make assignments promptly; a confirmation will be sent you in 
two weeks or less. Share a room with a colleague if you wish to keep down expenses. Mail your ap- 
plication now to secure your first choice of desired accommodations. All requests for reservations must 
give a definite date and estimated hour of arrival, as well as date and approximate hour of departure. 


HOTELS AND RATES PER DAY 
Hotel* Single Double Bed Twin Beds Suites 

CHASE 6.00— 9.00 8.00—10.00 8.00—12.00 14.00-—30.00 
DESOTOX*D 4.00— 6.00 6.00— 9.00 7.50—14.00 11.50-—22.00 
JEFFERSON*D 4.50— 8.50 7.50-11.00 8.50—11.50 19.00-—30.00 
LENNOX D 5.00— 7.00 6.50— 9.00 8.50— 9.50 13.00 & up 
MAJESTIC D 3.25— 4.50 5.25-— 6.25 7.00— 8.00 10.00—15.00 
MARK TWAIN D 4.50— 6.50 6.00— 8.50 8.50— 9.50 16.00 & up 
MAYFAIR D 4.00— 7.00 5.50— 8.00 8.00—12.00 15.00 & up 
MELBOURNE 4.50— 8.00 6.50— 8.50 8.50—11.00 17.00—25.00 
ROOSEVELT Reserved for mathematicians, $2.75 to $3.75 per bed. 
SHERATON 5.25— 8.85 8.00-—11.00 9.00—12.50 11.00—30.00 
STATLER*D 4.00— 7.00 6.50— 9.50 7.50—11.00 21.50—26.50 

% Hotels starred have sessions in their public rooms. For a list of the headquarters of each participating society and section, 

please see Association Affairs, Science, July 25, or The Scientific Monthly, August. 

D = downtown hotel; the other hotels (not downtown) are for the mathematicians primarily. 


——————————— THIS IS YOUR HOTEL RESERVATION COUPON 


AAAS Housing Bureau 
St. Louis 1, Mo. 


Please reserve the following accommodations for the 119th Meeting of the AAAS in St. Louis, Dec. 26-31, 1952: 
TYPE OF ACCOMMODATION DESIRED 


Single Room Desired Rate ..cccccses Maximum Rate ........ 

Double-Bedded Room ..... Desived Ras ..0sscceee Maximum Rate ........ Number in party .........- 
Twin-Bedded Room ...... Desived Rate .sccccescs Maximum Rate ........ 

Desired Rate Maximum Rate ........ Sharing this room will be: 


(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.) 


Second Choice Hotel ............. Third Choice Hotel 
(These must be indicated—add approximate hour, a.m. or p.m.) 
(Individual requesting reservation) (Please print or type) 
(Street) (City and Zone) (State) 


Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 


Science, Vol. 116 


| 
i 


52: 


-d. 


116 


Tracerlab has available three outstanding 
instruments suitable for all laboratory 
survey and monitoring needs. 


*The SU-3B Laboratory Monitor, the ideal 
routine contamination and background moni- 
tor, has three full scale ranges of 200, 2000 and Loberatery e 
20,000 CPM. It will detect very low energy Monitor 
beta emitters such as C-14 and S-35 as well as 
alpha rays when a thin window tube is used. 


*The SU-5A Alpha Beta Gamma Survey 
Meter, lightweight and portable, serves as 
both a radiation dosage rate meter and a 
monitoring instrument. It has four full scale 
range of 0.02, 0.2, 2.0 and 20 mr/hr and 100, 
1000, 10,000 and 100,000 CPM. An alternate 


probe permits measurement of alphas and weak Pr ll 
betas in addition to gammas. Meter ad 


*The SU-1E Portable Radiation Survey 
Meter is designed for personnel protection in 
“hot” laboratories and other installations 
handling millicurie amounts of radioactivity. 
It has three full scale ranges of 15, 150 and 
1500 mr/hr. Light weight, small size and gun- 
shape make it convenient to use. 


For complete details request bulletin E-34-36. 
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SCHOLAR’S MICROSCOPE 


HOW THE AO No. 78 SCHOLAR’S 
MICROSCOPE CUTS TEACHING TIME 


Easy to learn to use. 


Single focusing control—fast 
and precise. 


Factory-focused built-in light 
source eliminates time con- 
suming and frequently faulty 
substage adjustments. 


Reversed arm position gives 
clearer view of specimen 
‘stage, objectives, and 
diaphragm openings. 


Since we are currently supplying both military 
and civilian needs, instrument deliveries 
cannot always be immediate. 


Su V2 


@ The reports keep coming in— 
yes, the AO Scholar’s Microscope 
does save time in teaching students 


microscopy. 


This radically new idea in micro- 


scopes has proven a boon to science 


teachers. The built-in light source 
assures permanently aligned 
illumination and consequently better 
optical performance with much 

less adjustment. Low overall height 
increases comfort in operation. 
Locked-in parts reduce maintenance 
costs. ‘Spring-loaded’ focusing 
mechanism protects slides against 
damage. See your AO distributor 


or write Dept. H-5. 
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